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September 5, 2001 

Me. David Scaturo 
Division of Hazardous and Infectious Wastes 
South Carolina Department of Health and 

Environmental Control 
Bureau of Land and Waste Management 
2600 Bull Street 
Columbia, SC 29201 

Re: RFI Report Addendum - Zone I 

Dear Me. Sca turo: 

CH2M HILL 

3011 S W. Williston Road 

Gainesville, FL 

32608-3928 

Mailing address 

PO. Box 147009 

Gainesville, FL 

32614-7009 

Tel 352.335.7991 

Fax 352.335.2959 

Enclosed please find four copies of the RFI Report Addendum for Zone I of the Charleston 
Naval Complex (CNC). This report has been prepared pursuant to agreements by the CNC 
BRAC Cleanup Team for completing the RCRA Corrective Action process. 

This submittal is divided into the following three sections: 

1. The first section contains CH2M-Jones' responses to SCDHEC comments concerning the 
Zone I RFI Report, Revision 0 (EnSafe, 1997). 

2. The second section contains replacement pages, per CH2M-Jones' responses to 
comments, which are to be replaced according to page number in the Zone I RFI Report, 
Revision O. Each page itemized in the Table of Contents for this report shows the changes 
that were made, and are represented by the blue pagers]. The white pages immediately 
following are the actual replacement pages, which have have been 3-hole drilled for 
your convenIence. 

3. The third section of this report contains material that is referenced in CH2M-Jones' 
response to SCDHEC comments. 

The principal author of this document is Kris Garcia. Please contact her at 770/604-9182, 
extension 476, if you have any questions or comments. 
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Dean Williamson, P.E. 

cc: Rob Harrell/Navy, w / att 
Gary Foster/CH2M HILL, w /att 
General Distribution 
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I, Dean Williamson, certify that this report has been prepared under my direct supervision. 

The data and information are, to the best of my knowledge, accurate and correct, and the 

report has been prepared in accordance with current standards of practice for engineering. 
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Temporary Permit No. T2000342 
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Comment 

Response to Comments by Susan Peterson, Environmental Engineer Associate 
SCDHEC, May 7, 1999 

Zone I Final ReRA Facility Investigation (RFI) Report 

1. Iron as a Ecological and Human Health Chemical of Potential Concern, Sections 7 and 8. 

The Navy did not assess iron as a COPC (human health or ecological) based on their belief that 
it is a naturally occurring nutrient. 

Please note the following: Supplemental Guidance to RAGS, Region IV Bulletins lists nutrients 
that can be excluded from consideration as a COPC in Risk Assessments. Only calcium, 
chloride, iodine, magnesium, phosphorus, potassium, and sodium are listed as compounds that 
may be eliminated but must be evaluated if detected at levels that may pose a risk to human 
health or the environment. Iron is no longer listed as an essential nutrient and should therefore 
be evaluated throughout the Human Health and Ecological Risk Assessments. 

EPA Region IV's Ecological Screening Value for iron in soil is 200 mg/kg and a RBC value has 
been established at 2.3E 04. Since the iron values detected at CNC are elevated, it would not be 
appropriate to eliminate iron as a COPC or ECPC from the investigation. 

Region IV Ecological Screening Values are derived from the December 22,1998 Memorandum 
from Ted Simon of EPA regarding Ecological Risk Assessments at Military Bases. 

Please revise sections 7 and 8 to include iron as a COpc. 

EnSafelNavy Response 1: 
The Navy agrees that it is no longer appropriate to simply eliminate iron as a 
potential COPC or ECPC solely on the basis that it is an essential nutrient. This same 
comment is currently being addressed with respect to the Zone F, G, and K RFI 
reports in addition to Zone I. EnSafe is in the process of developing a background 
value for iron to be used as a tool along with risk based screening levels in the CO PC 
selection process. EnSafe intends to have the proposed background values available 
for review and comment by 30 June 1999. At sites where iron is identified as a COPC 
because it exceeds the screening values it is going to be difficult to determine it's 
significance in the risk assessment process because it is an essential nutrient. Rather 
than attempt to development a framework for managing those sites in this draft 
response to comment document the Navy and EnSafe simply propose that the 
appropriate risk assessment personnel be made available to discuss this matter and 
document the outcome of the discussion in the final response to comments which will 
be submitted with the revised document. 

CH2M-Jones Response 1: 
A background value of 2 times the mean iron value was calculated and presented as part of a 
technical memorandum titled A Summary of Inorganic Chemical Concentrations in Background 
Soil and Groundwater at CNC, August 2001, prepared by CH2M-Jones. Any iron values 
exceeding background concentration ranges within Zone I and the main installation will be 
addressed to assess potential human health risks and/or offsite runoff to water bodies that are of 
ecological significance (i.e., Shipyard Creek, Cooper River). 

ZQNEIRFIRARE$PTQCQMMENTS 



Comment 
2. SWMU12. 

Response to Comments by Susan Peterson, Environmental Engineer Associate 
SCDHEC, May 7, 1999 

Zone I Final RCRA Facility Investigation (RFI) Report 

A review of aerial photographs and analytical results causes the Department to question 
whether the Fire Fighting Area existed in the area noted as SWMU 12. The Department will 
continue to investigate this and may require the Navy to conduct an investigation on the area 
the Department believes may have been the Fire Fighting Area. This concern does not alter the 
decision that an RFI for groundwater is required for "SWMU 12." 

EnSafe/Navy Response 2: 
On 17 May 1999 an e-mail was sent out to members of the Project Team which 
described an approach further investigate the area the Department believes may have 
been the Fire Fighting Area. The e-mail was followed up with an aerial photo 
showing the suspected area and the proposed hand auger locations. EnSafe used a 
hand auger to visually inspect the soil to a depth of 4 feet at the proposed locations 
and subsequently expanded the search when nothing out of the ordinary was found. 
In addition to the visual inspection a PID was used to screen for organic vapors and 
none were noted. Attachment B contains an aerial photo of the search area. The Navy 
and EnSafe do not have any additional field work planned pending a Project Team 
review and discussion of the recent investigative efforts. 

CH2M-Jones Response 2: 
CH2M-Jones concurs with the response provided by EnSafe/Navy. However, SCDHEC has since 
provided an additional undated aerial photograph that shows a historical surface feature further 
northwest, along the same road, and has questioned whether the correct location was originally 
investigated for SWMU 12. Based on review of the existing database, it appears that sampling 
may have already been conducted in this area. 

Based on research conducted in response to this comment and by obtaining the geographic 
coordinates relative to known features, CH2M-Jones has concluded that the feature in the vicinity 
of SWMU 12, cited by SCDHEC from an undated aerial photograph, does not warrant further 
investigation or evaluation. The area was initially investigated by a team from Environmental 
Science and Engineering in 1981 during the Initial Assessment Study (see Appendix Al). The 
field investigation did not turn up any evidence of residue from the pit. Geraghty and Miller also 
conducted an assessment for a confirmation study in 1982, again finding no evidence of concern 
in the subsurface soils or petroleum-related plumes, even though the Geraghty and Miller 
investigation specifically looked for potential soil and groundwater impacts (see Appendix A2). 

At SCDHECs request, EnSafe conducted the third investigation of the area in May 1999, again 
with negative results. The EnSafe field investigation and evaluation also appears to have 
adequately addressed the potential presence of residual features. In addition, SCDHEC appears to 
have concurred that no further investigation is necessary during the August 24-25, 1999, 
meeting of the Environmental Project Team, which included representatives of SCDHEC, South 
DIV, EPA, EnSafe, and CLD, and as documented in the minutes from this meeting. 
Documentation for these investigations is attached (see Appendix A3). 

Further assessment of this issue is not warranted. 
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Response to Comments by Susan Peterson, Environmental Engineer Associate 
SCDHEC May 7, 1999 

Zone I Final RCRA Facility Investigation (RFI) Report 

Note: Attachment B was previously submitted to SCDHEC by EnSafe/Navy in their June 25, 
1999 Draft Response to SCDHEC Zone I RFI Report Comments. It is not included in this 
response to comments. 
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Comment 

Response to Comments by Michael Danielsen, Hydrogeologist 
SCDHEC, May 7, 1999 

Zone I RCRA Facility Report (RFI) Addendum 
Charleston Naval Complex (CNC), North Charleston, SC 

L AOC 675/676/677. 

The Navy, in the Response, states that "this area is already being addressed by the tank 
program." The Department contacted Paul Bristol of the Tank Program who explained he 
reviewed a closure report for "NS-2A" and 'NS-4". The Department agrees that the Tank 
Program is the most appropriate program to address environmental concerns at AOC 
675/676/677. However, the Navy must submit to the Department a request to transfer AOCs 
675/676/677 from RCRA Subtitle C to RCRA Subtitle I authority. 

Upon reading Mr. Bristol's correspondence with the Navy, the Department realizes there has 
been a break in communications. No investigative work has been completed since the issuance 
of the letters in October, 1996 and March 1997. Please contact Paul Bristol at (803) 898-3559 to 
resume this work. 

EnSafe/Navy Response 1: 
The Navy intends to submit a request to transfer AOCs 675/676/677 from RCRA 
Subtitle C to RCRA Subtitle I authority and complete the corrective action work 
under that program. 

CH2M-Jones Response 1: 
The Navy still intends to complete this transfer. CH2M-Jones will provide follow-up 
documentation separately. 

Comment 

2. Page 10.4.1 AOC 678/679. 

The addendum to the revised RFI Report was not available for review. This information must 
be provided before the Department can complete the review of this work. 

EnSafelNavy Response 2: 
An addendum for AOCs 678, 679, and 680 has been prepared by EnSafe and it is 
currently being reviewed by the Navy prior to submittal to the remainder of the 
Project Team. 

CH2M-Jones Response 2: 
EnSafelNavy submitted the necessary documentation for AOCs 678/679 on June 30, 1999, as an 
addendum to the Final RFI Report for Zone 1. SCDHEC reviewed this submittal on December 
14,1999. Response to comments generated by SCDHEC based on their review of the AOC 
678/679 report are included with this submittal. 

Comment 

3. Page 10.5.1 AOC 680. See Comment 2. 

EnsafelNavy Response 3: 
Please refer to the response to [Michael Danielsen's1 Comment #2 [on the Navy's May 
7, 1999 submittal]. 

CH2M-Jones Response 3: 
EnSafelNavy submitted the necessary documentation for AOC 680 on June 30, 1999 as an 
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Response to Comments by Michael Danielsen, Hydrogeologist 
SCDHEC, May 7, 1999 

Zone I RCRA Facility Report (RFI) Addendum 
Charleston Naval Complex (CNC), North Charleston, SC 

addendum to the Final RFl Report for Zone I. SCDHEC reviewed this submittal on December 
14,1999. Response to comments generated by SCDHEC based on their review of the AGC 680 
report are included with this submittal. 

Comment 
4. Page 10.6.1 AGC 681. See Comment #2. 

Ensafe/Navy Response 4: 
An update of the status of AOC 681 was provided at the February 1999 Project Team 
meeting (please refer to discussion item 9902-M385 in the minutes) at which time the 
team discussed the need for additional soil samples to determine if the detected 
petroleum contamination extended underneath Building 681, The Detachment 
recently completed the sampling effort and has prepared a brief report describing the 
results. This report is included as Attachment C to this response document so that 
team members can review the most recent information and reach a consensus 
agreement on what the next step should be for this site. 

CH2M-Jones Response 4: 
EnSafe/Navy submitted the necessary documentation for AGC 681 on July 30, 1999 as an 
addendum to the Final RFl Report for Zone I. SCDHEC reviewed this submittal on December 
14,1999. Response to comments generated by SCDHEC based on their review of the AGC 680 
report are included with this submittal. 

Note: Attachment C was previously submitted to SCDHEC by EnSafe/Navy in their June 25, 
1999 Draft Response to SCDHEC Zone I RFl Report Comments. It is not included in this 
response to comments. 

Comment 

5. Well 687GW002 is a permanent well that has been sampled 6 times from 1995 to 1998. The 
maximum contaminant level (MCL) for Arsenic is 50 ug/L. Arsenic concentrations have 
exceeded the MCL in 3 rounds of sampling. The levels were: 73.7 ug/L (round 2), 131 ug/L 
(round 5), and 58.3llg/L (round 6). It is clear that these hits are not random and indicates 
that contamination exists. 

Contamination cannot be delineated from a single monitoring well (arsenic does not exceed 
its MCL in the other three wells at AOC 687 (687GW001, 003, and 004). The Navy must 
delineate the horizontal and vertical extent of arsenic contamination in groundwater. If the 
Navy believes the detection of arsenic is site related or is the result of a naturally occurring 
geologic condition, the Department is amenable to reviewing additional information that 
substantiates that claim. 

EnSafelNavy Response 5: 
The Navy recently submitted a technical memo documenting the results of a study on 
the use of low flow sampling methods for the collection of groundwater samples 
intended for metals analysis. The results of this study preliminarily indicated that 
groundwater samples collected for metals analysis at various sites across the base may 
have contained false positives as a result of pumping rates that exceeded the recharge 
rate of the shallow aquifer. Pumping rates which exceed the recharge rate of the 
aquifer can increase turbidity and/or mobilize particles that would ordinarily be 
immobile under natural groundwater flow conditions. In May 1999, another round of 
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Response to Comments by Michael Danielsen, Hydrogeologist 
SCDHEC, May 7, 1999 

Zone I RCRA Facility Report (RFI) Addendum 
Charleston Naval Complex (CNC), North Charleston, SC 

groundwater samples were collected from the monitoring wells at AOC 687. During 
this sampling event a low flow method was used. Arsenic concentrations in 
monitoring well #2 decreased rather significantly to levels below the MCL. The Navy 
proposes to collect another round of groundwater samples from this site in 
August 1999 using the low flow approach. If the results are less than the MCl the 
Navy recommends no further action for this site. If the concentration at well #2 
exceeds the MCl additional monitoring may be required but the Navy disagrees with 
the need for additional delineation. The wells at which arsenic does not exceed the 
MCl are part of the effort to delineate the extent of arsenic found in well #2. The fact 
that well #2 was the only well where arsenic was detected above the MCl indicates 
that it is a localized occurrence and there is nothing further to delineate. A summation 
of the arsenic data for the groundwater samples collected from AOC 687 is presented 
below. Attachment D contains a copy of a portion of the potentiometric surface map 
from the RFI report which may also be helpful while interpreting the analytical 
results. 

Ars.pnir ConC'pntratlon luulT} 
---'-~---- ~---------------- 'r-cr-" 

Monitoring Well 6/95 1/96 6/96 9/96 4/98 8/98 5/99' 

687-001 38.6 <5 <5 <2.5 <3.3 3.3 3.3 

687-002 33.2 73.7 <5 39.3 131 58.3 26.7 

687-003 <3.2 <5 5.6 <4.6 4.1 4.3 <3.3 

687-004 6.3 <5 <5 <2.5 8.2 3.3 4.2 

5/95 12/95 5/96 8/96 4/98 8/98 5/99' 

GDI-008 36 <5 <5 <2.5 9 6.5 3.4 

GDI-08D <3.2 <5 <5 <3.4 <3.3 <0.9 <3.3 

Notes: 
• Denotes low flow sampling event. 

CH2M-Jones Response 5: 
Based on the information provided by EnSafe/Navy, CH2M-Jones concurs that arsenic is 
adequately delineated at this unit. No further investigation is necessary. However, the future 
status of this unit will be addressed, in consultation with SCDHEc, as part of the CMS phase. 

Note: Attachment D was previously submitted to SCDHEC by EnSafe/Navy in their June 25, 
1999 Draft Response to SCDHEC Zone! RF! Report Comments. It is not included in this 
response to comments. 

Comment 
6. SWMU 12. Well 012002 is a permanent well that has been sampled 4 times from 1995 to 

1998. The maximum contaminant level (MCL) for Arsenic is 50 ug/L. Arsenic 
concentrations have exceeded the MCL in all 4 rounds of sampling. The levels were: 177 
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Response to Comments by Michael Danielsen, Hydrogeologist 
SCDHEC, May 7, 1999 

Zone I RCRA Facility Report (RFI) Addendum 
Charleston Naval Complex (CNC), North Charleston, SC 

ug/L (round 1), 220 ug/L (round 2), 188 ug/L (round 3), and 253 (round 4). It is clear that 
these hits are not random and indicates that contamination exists. 

Contamination cannot be delineated from a single monitoring well (arsenic does not exceed 
MCLs in the other three wells at SWMU 12 (012001, 012003, GD1003 and GD103D). The 
Navy must delineate the horizontal and vertical extent of arsenic contamination in ground 
water. If the Navy believes the detection of arsenic is site related or is the result of a 
naturally occurring geologic condition, the Department is amenable to reviewing additional 
information that substantiates that claim. 

EnSafe/Navy Response 6: 
Two rounds of samples have been collected from SWMU 12 since the submittal of the 
RFI report to address the concerns described in the response to [Michael Danielsen'sl 
Comment #5 [on the Navy's May 7, 1999 submittal I. Mixed results were achieved 
since results from the first round of low flow samples did not exceed the MCL 
whereas the results from the second round did exceed the MCL. Additional 
monitoring may be required at this site but the Navy disagrees that additional 
investigation is needed to define the extent. The entire network of monitoring wells 
at this site was used to define the extent of arsenic and the fact that it was only found 
in one well indicates that it is isolated, not that the extent hasn't been defined. A 
summation of the arsenic data for the groundwater samples collected from AOC 687 is 
presented below. Attachment C contains a copy of a portion of the potentiometric 
surface map from the RFI report which may also be helpful while interpreting the 
analytical results. 

Arsenic Concentration (pglL) 

Monitoring Well 6/95 1/96 5/96 9/96 1199' 5/99' 

012-001 <3.2 

012-002 177 

012-003 <3.2 

4/95 

GDJ-003 <3.2 

GDJ-03D <3.2 

Notes 
• -Denotes low flow sampling event. 
NS- Not Sampled 

CH2M-Jones Response 6: 

<5 

220 

<5 

12/95 

<5 

<5 

<5 <7.8 NS <3.3 

188 253 40.7 128 

<5 <4 NS <3.3 

5/96 8/96 1/99' 5/99' 

2.9 4.9 NS <3.3 

<5 3.3 NS <3.3 

Based on the information provided by EnSafeiNavy, CH2M-Jones concurs that arsenic is 
adequately delineated at this unit. No further investigation is necessary. 
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Comment 

Response to Comments by Susan Byrd 
SCDHEC, May 7, 1999 

Zone I RCRA Facility Report (RFI) Addendum 
Charleston Naval Complex (CNC), North Charleston, SC 

1. Section 7, Page 7.10, Line 7 and Page 7.14, Line 17. 

The text lists iron as one of the essential nutrients that will be eliminated from the human health 
risk assessment. EPA Region IV Human Health Risk Assessment Bulletin Number 2 (Data 
Collection and Evaluation) lists essential nutrients that may be eliminated. Iron is not listed as 
an essential nutrient that may be eliminated; therefore, its risk due to environmental exposure 
should be evaluated when necessary. 

EnSafelNavy Response 1: 
Please refer to the response to [Susan Peterson's1 Comment #1 [on the Navy's May 7, 
1999 submittal). 

CH2M-Jones Response 1: 
Please refer to the response to Susan Peterson's Comment 1 in the May 7,1999 submittal. 

Comment 

2. Section 10.3.6, Tables 10.3.10 and 10.3.11. 

The tables list the organic and inorganic results for sediment samples collected at 
AOCs 675/676/677. Since no background sediment samples were collected at this site, 
screening values or RBCs should be listed in the table for comparison to the levels detected. 

EnSafelNavy Response 2: 
Revised tables containing RBCs and background reference values will be submitted 
as errata pages to replace the current table. This comment will not affect the outcome 
of this site because, since this area is only intermittently submerged, the sediment 
data was included in risk screening process as if it were a surface soil. This was the 
reason for the reference on page 10.3.48 which stated that the data were included in 
table 10.3.4 which is were the initial comparison to RBCs and background is made. 

CH2M-Jones Response 2: 
CH2M-Jones concurs with the response provided by EnSafe/Navy. The following have been 
provided: 
• Revised tables (pages 10.3.48 and 10.3.49) containing RBCs and background reference values 

for AGCs 675, 676, and 677 

Comment 

3. Section 10.7.6.3, Page 10.7.87, Line 15. The text states that "Groundwater is not currently 
used the future as potable or process water, nor is such use anticipated in the future." It 
appears that the text contains a typographical error and the words "the future" should be 
deleted from the text. 

EnSafelNavy Response 3: 
The words "the future" will be deleted from the text. 

CH2M-Jones Response 3: 
CH2M-Jones concurs with the response provided by EnSafe/Navy. The following has been 
provided: 
• A replacement page (page 10.7.87) eliminating the words "the future." 
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Comment 

Response to Comments by Susan Byrd 
SCDHEC, May 7, 1999 

Zone I RCRA Facility Report (RFI) Addendum 
Charleston Naval Complex (CNC), North Charleston, SC 

4. Table 10.9.18, Page 10.9.47. 

The table used the abbreviation ERR; however, no description of the meaning was given in the 
notes or abbreviation/acronyms listing in the front of Volume 1. The notes portion of the table 
should be modified to include the meaning of ERR. 

EnSafelNavy Response 4: 
The term ERR is a default that appears in Quattro Pro tables when the cell width is 
inadequate for the value placed in the cell. The table will be corrected and submitted 
as an errata page. 

CH2M-Jones Response 4: 
CH2M-Jones concurs with the response provided by EnSafelNavy. The following has been 
provided: 

• A replacement page for Table 10.9.18 (page 10.9.47) eliminating the abbreviation ERR. 

Comment 
5. Section 10.2, Page 10.12.1, Line 10. 

A typographic error is present. "Rhe" should be changed to "the". 

EnSafelNavy Response 5: 
The typographic error will be corrected and an errata page submitted. 

CH2M-Jones Response 5: 
CH2M-Jones concurs with the response provided by EnSafelNavy. The following has been 
provided: 

• A replacement page (page 10.12.1) correcting the mistyped word "the." 

Comment 
6. Page 12, Response 37, SCDHEC Comments on Risk Assessment Portion of Zone 1. 

The response states that chemical concentrations were not compared to RBCs or reference 
values in the DMA area because the soils are recently dredged river-bottom sediments. In order 
to appropriately use the information provided regarding compounds detected in the DMA 
"soils", a reference value is needed. A comparable background value from another area that 
received river-bottom sediments (up gradient of potential CNC influence) may need to be 
collected. From a risk perspective, the river-bottom sediments should be compared to RBCs if 
the target population would come into contact with sediments in the same manner as surface 
soils. A common scenario is when intermittent stream sediments are treated as surface soils 
during times of drought when the sediments are exposed. 

EnSafelNavy Response 6: 
The response to [Michael Danielsen'sl Comment #37 [on the Navy's June 30,1999 
submittal.1 will be revised since to state that the chemical concentrations were not 
compared to RBCs or reference values due to error that was made during preparation 
of the draft report. The error was corrected exactly as suggested in comment #6 above. 
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Response to Comments by Susan Byrd 
SCDHEC, May 7, 1999 

Zone I RCRA Facility Report (RFI) Addendum 
Charleston Naval Complex (CNC), North Charleston, SC 

This was documented in the response to comment #38 which immediately followed 
the response in question. 

CH2M-Jones Response 6: 
CH2M-Jones concurs with the response provided by EnSafe/Navy and that adequate 
documentation has been provided previously. No action is necessary. 
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Comment 

Response to Comments by Susan Peterson, Environmental Engineer Associate 
SCDHEC, June 30, 1999 

Zone I RCRA Facility Report (RFI) Addendum 
for AOCs 678, 679, 680, 681 

Charleston Naval Complex (CNC), North Charleston, SC 

1. Sample locations on Figure 10.4.1, AOCs 678/679. 

No samples were collected west of the former firefighter school. Without this information, 
questions of potential contamination arise. Especially since this is the area of the wash rack. 
Please collect samples to meet the objective of the RFI. 

EnSafelNavy Response 1: 
The facility identified on Figure 10.4.1 as the "Former Firefighter School" is presumed 
to be a building used for administrative, classroom, and equipment storage type 
purposes since the mock ups where the actual training occurred are clearly identified 
on the historic maps. Figure 10.4.1 erroneously shows a mock up to the northwest of 
the school which the Navy assumes is the primary basis for this comment. The wash 
rack has been addressed by monitoring well 679-001 which is located on the 
downgradient side of where the wash rack was located. 

CH2M-Jones Response 1: 
CH2M-Jones concurs with the response provided by EnSafe/Navy. No additional action is 
necessary to respond to this comment. 

Comment 

2. Figures, AOCs 678/679. 

Figures 10.4.2 through 10.4.8 show Zone I exceedances for Beta-BHC, Chromium, Lead, 
Mercury, BEQs, Benzo(a)anthracene, and Fluoranthene in that order. Upon review of 
Table 10.4.11 it appears that Phorate and Isodrin also exceeded residential RBC values. Please 
create Figures to show those exceedances. The Navy's recommendation of CMS is based on 
Isodrin. 

This addendum contains no figures (for any of the contaminants that exceeded the criteria) that 
delineate the area of contamination for media. The Department is unable issue a decision until 
this information is provided. 

EnSafelNavy Response 2: 
The report will be revised to include a figure(s) showing the locations where phorate 
and isodrin were detected. Figures which delineate the extent of contamination for 
the various contaminants of potential concern (COPCs) will be provided in the 
revised report. The figures will be consistent with the example set of figures that was 
prepared during the resolution of comments on the Zone F, G, and K RFI reports. 

As a reminder, the Navy would like to point out that additional groundwater 
sampling was performed at SWMU 12 and AOC 687 in response to SCDHEC 
comments dated May 7, 1999. The groundwater data for these sites will also be 
presented graphically in the new format. The May 1999 letter provided conditional 
approval of the recommendations for a number of sites that were discussed in the 
March 1, 1999 version of the Zone I RFI Report. In June 1999, the Navy submitted a 
response to the May 1999 comments and a meeting was held on June 30, 1999 to 
discuss the responses. These particular responses pOinted out the fact that, even 
though a number of sites were preliminarily recommended for CMS (the 
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recommendations that were conditionally approved), these recommendations were to 
be discussed by the Project Team with the final recommendations being based on risk 
management decisions made by the Project Team. This has resulted in the creation of 
a new section entitled "cac Refinement" which will appear in all of the RFI reports 
currently under revision. The Navy does not intend to revise all of the nature and 
extent figures for the sites that were conditionally approved in the May 1999 letter; 
however, at sites where the final recommendations differ from the earlier 
recommendations, new figures may be required as part of the supporting 
documentation to justify the change. 

CH2M-Jones Response 2: 
• CH2M-Jones initially intended to provide revised text replacement pages to include figures 

showing the locations where phorate and isodrin were detected. However, CH2M-Jones' re
evaluation of the risk assessment concluded that isodrin and phorate in soils do not present 
excessive risks under the unrestricted land use scenario. Phorate was not retained as a COC 
for AOC 681 in the Zone I RFI Report, Revision O. 

In addition, there are no SSLs or risk-based criteria for isodrin, so the Zone I RFI Report, 
Revision 0, characterized isodrin as a COC by using aldrin as a surrogate (residential 
RBC=38 /1gikg). This is a very conservative approach, given that aldrin is a known 
carcinogen, but isodrin has not been classified as a carcinogen. Considering that isodrin is an 
organo-chlorine pesticide, it would have been appropriate to use another cyclodiene pesticide, 
such as endrin or dieldrin (residential RBCs=23,000 /1gikg and 40 /1gikg, respectively) as the 
surrogate. Preliminary toxicity studies did not indicate isodrin as a carcinogen, suggesting 
that the use of an endrin-based RBC value is more applicable. Isodrin was detected in two of 
the 22 samples at concentrations near 1 part per million (ppm); the remaining 20 samples 
were below detection limits (non-detects). Isodrin has been discontinued for use along with 
other OC pesticides, thus concentrations are not likely to increase. This issue will be more 
fully evaluated and discussed in the CMS phase of the RCRA closeout process. Therefore, no 
additional figures are provided for these two constituents. 

• CH2M-Jones initially agreed to present graphical groundwater data for these sites. Shallow 
groundwater in areas adjacent to the Cooper River are strongly influenced by tidal 
fluctuations and the shallow groundwater discharges to the Cooper River. Zone-wide 
potentiometric conditions were documented in CH2M-Jones' February 2001 submittal to 
SCDHEC: Interim Measures Report for Groundwater Monitoring Fiscal Year 2000. This 
should adequately respond to the comment. 

• Replacement pages (pages 1O.3.101-101a and 10A.82a) have been provided. These revised 
pages include a new section titled "coc Refinement." 

Comment 

3. Tables, AOCs 678/679, Per Table 10.4.11, Benzo(a}pyrene (not Benzo(a}anthracene) 
exceeded residential RBCs. If this was and oversight, please create the required figurers} for 
Benzo(a)pyrene. 

EnSafelNavy Response 3: 
The benzo(a)pyrene distribution is reflected in Figure 10.4.6 which illustrates the extent 
of the carcinogenic PAHs expressed as benzo(a}pyrene equivalents (BEQs). 
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CH2M-Jones Response 3: 
CH2M-Jones intended to provide a revised Figure 10.4.6. However, based on completion of a 
comparative review of the BEQ values generated for the Zone I RFI Report, Revision 0, it was 
found that CH2M-Jones' recalculated values were very similar to the values generated for the 
Zone I RFI Report, Revision O. Any differences were explainable by the number of significant 
digits and rounding used in producing the BEQ values. Therefore, it was not necessary to 
recalculate the BEQ values originally generated for the Zone I RFI Report, Revision O. As a 
result, no replacement text or revised figures or tables are necessary for the BEQs associated with 
AOC 678 and AOC 679. 

Comment 

4. Site visit requested, AOCs 678/679. Michael Danielsen and I briefly visited these AOCs in 
October 1999. We had difficulty verifying the location of the soil samples (soil borings). 
According to the data packages, soil samples were collected in 1995. Please state the 
approximate year this site was paved. The Department would like to revisit these AOCs 
(with someone from Navy or Ensafe that would be able to answer our questions) prior to 
issuing decisions. 

EnSafe/Navy Response 4: 
The Navy does not understand what relevance re-paving of the site has to the RFI. 
The location of every sample point was surveyed and, if it became necessary for some 
reason, the Navy could re-establish the physical location of each point. The Navy 
would be more than willing to accompany Department personnel on a site visit to 
answer questions. 

CH2M-Jones Response 4: 
CH2M-Jones concurs with the response provided by EnSafe/Navy. A site visit can be conducted 
during a future BCT meeting if necessary. 

Comment 
5. Question on sampling dates, AOes 678/679. 

On page 26 of the data package for AOC 678 soils, the sample extraction date was 2/24/94, the 
sample analysis date was 2/24/95, and the sample (collection) date was 2/22/95. Please explain 
what extraction means (if I had not seen a separate entry for sample date I would have assumed 
it was the day you collected the sample) and please explain the discrepancy in dates (1994 vs. 
1995). 

EnSafe/Navy Response 5: 
Extraction is a term referring to when the sample is prepared for analysis at the 
laboratory following a prescribed protocol which is part of the analytical method. The 
1995 date is a typo and should be 2/22/94. 

CH2M-Jones Response 5: 
CH2M-Jones concurs with the response provided by EnSafe/Navy. No action is necessary. 
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6. Figures. Any constituent that exceeded its respective screening criteria is a COPe. No 
figures are included (AOC 678/679) that delineate the area of contamination for media. The 
Department is unable to issue a decision until this information is provided. Please provide 
appropriate maps and figures to illustrate the nature and extent of contamination with 
respect to each media (as discussed in recent team meetings). If these figures are absent 
from AOCs 680 and 681, please provide them for those sections also. 

EnSafe/Navy Response 6: 
Please refer to the response to [Susan Peterson's1 Comment #2 [on the Navy's June 30, 
1999 submittal] which acknowledges the Navy's intent to revise the maps, 

CH2M-Jones Response 6: 
CH2M-Jones initially believed that the isodrin and phorate were COCs based on the information 
presented in the Zone I RFI Report, Revision O. However, a review of the RFI data, consistent 
with existing agreements and criteria established between CH2M-Jones and SCDHEC shows 
that these constituents are not COCs. This issue will be fully addressed in the CMS Work Plan 
that will be prepared and submitted to SCDHEC for Zone I. 

Comment 
7. Clarification needed, AOC 680. In the Groundwater Pathways section on page 10.5.57, CNC 

states the "exposure to groundwater onsite was evaluated under both residential and site 
worker scenarios." And that "the ingestion and inhalation exposure pathways were 
evaluated assuming the site groundwater will be used for potable and/ or domestic 
purposes and that an unfiltered well drawing from the corresponding water bearing zone, 
will be installed." However, on page 10.5.2 CNC states that "potential receptors, include 
future site workers who may be involved in invasive activity that might bring them in direct 
contact with subsurface contaminants." Explain why there was no mention of the future 
resident on page 10.5.2. 

EnSafe/Navy Response 7: 
This was an oversight that will be corrected in the revised report. The hypothetical 
site resident scenario was evaluated in the human health risk assessment for this site. 

CH2M-Jones Response 7: 
CH2M-Jones concurs and has taken the following action: 
• Replacement pages (pages 10.5.1 and 10.5.2) have been provided to include the "hypothetical 

future resident" as a potential receptor. 

Comment 

8. Additional surface soil samples. CNC states that the Charleston Detachment "was tasked 
with collecting additional surface soil samples adjacent to and inside Building 681." This 
was "in addition to the samples collected as part of the RFI effort." Please explain the 
purpose of the samples, how were they incorporated in the RFI report, if at all. 

EnSafe/Navy Response 8: 
The purpose of the samples was to determine if petroleum hydrocarbon 
contamination extended underneath Building 681, The results were included in 
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Appendix I of the RFI report but they were not formally incorporated into the RFI 
because they were not received in time. The report will be revised to incorporate this 
information into the nature and extent discussion. 

CH2M-Jones Response 8: 
CH2M-Jones concurs with the response provided by EnSafelNavy and has taken the following 
action: 

• A replacement page (page 10.6.28) has been provided that includes the data generated from 
the sampling conducted by the Environmental Detachment Charleston. 

Comment 
9. SVOCs (PAHs) were high at 681SB009. The total BEQs were 3445 pg/kg. For that reason 

"the Charleston Detachment collected 6 additional samples adjacent to and/ or inside 
Building 681 in the vicinity of boring 681SB009. Please include all data and analysis 
necessary to complete the RFI for this AOe. (The Navy claims that a copy of the report (by 
DET) was submitted. At the time of this review, the Department did not have a copy of this 
report. This report was not submitted along with these addendums). 

EnSafe/Navy Response 9: 
The data from the 6 additional samples will be incorporated into the revised report. 

CH2M-Jones Response 9: 
The data were originally included in the Zone 1 RF1 Report, Revision 0 in Attachment 1. 
However, the replacement pages (pages 10.6.29 and 1O.6.29a) and a supplemental addition to 
Table 10.6.4 (page 1O.6.27a) have been provided to include the DET BEQ values. 

Comment 
10. From review of analytical data. the soil boring at SB009 had many SVOC exceedances. The 

Department does not understand how no SVOCs were selected as COPCs. As the CNC 
reports on page 10.6.28 "Twenty-one SVOCs were detected in AOC 681 surface soil samples. 
The following PAHs exceeded their respective RBCs: benzo(a)anthracene (2,900 pg/kg), 
benzo(a)pyrene (2,300 pg/kg), benzo(b)fluoranthene (2,700 pg/kg), dibenzo(a,h)anthracene 
(407 pg/kg), and indeno(l,2,3-cd-pyrene (880 pg/kg)." Each of these exceedances occurred 
at boring 681SB00901. Please provide a detailed explanation for the omittance of these 
COPCs. 

EnSafe/Navy Response 10: 
The only SVOCs which exceeded their respective residential RBCs were the 
carcinogenic P AHs. These were expressed at benzo(a)pyrene equivalents and 
identified as COPCs on page 10.6.56 and in Table 10.6.13. There were subsequently 
identified as COCs further in the risk assessment. 

CH2M-Jones Response 10: 
CH2M-Jones has completed a comparative review of the BEQ values generated for the Zone 1 RF1 
Report, Revision 0 and found that CH2M-Jones' recalculated values were very similar to the 
values generated for the Zone 1 RF1 Report, Revision O. Any differences were explainable by the 
number of significant digits and rounding used in producing the BEQ values. Therefore, it was 
not necessary to recalculate the BEQ values originally generated for the Zone 1 RF1 Report, 

ZONEIRFlRARESPTOCQMMENTS 1S 



Response to Comments by Susan Peterson, Environmental Engineer Associate 
SCDHEC, June 30, 1999 

Zone I RCRA Facility Report (RFI) Addendum 
for AOCs 678, 679, 680, 681 

Charleston Naval Complex (CNC), North Charleston, SC 

Revision O. As a result, no replacement text or revised figures or tables are necessary for the 
BEQs associated with AOC 681. 

Comment 
11. Page 10.6.50. The statement "the proximity of the Cooper River and the groundwater flow 

direction indicate that the river is a potential receptor of groundwater discharge, but 
attenuation along the flowpath and dilution upon discharge to the river will likely reduce 
concentrations of these constituents to insignificant levels" (page 10.6.50) seems more 
conjecture that substantiated fact. The Department expects the CNC to provide more 
justification to support that reasoning. 

EnSafe/Navy Response 11: 
This statement will either be eliminated from the revised report unless empirical data 
is presented as justification. 

CH2M-Jones Response 11: 
CH2M-Jones concurs with the response provided by EnSafelNavy. A replacement page (page 
10.6.50) has been provided to remove the reference to dilution. 

Comment 
12. Table 10.6.21. The acronym NO is defined in the key as "not determined." NO is well known 

as non-detect with regard to laboratory analysis. Please revise the key to select an 
alternative acronym. Apply this comment to other tables that contain this acronym in this 
manner. 

EnSafe/Navy Response 12: 
An alternative acronym will be used in the revised report. 

CH2M-Jones Response 12: 
The acronym is properly annotated in the tables where it appears and no further revision is 
necessary. 

Comment 
13. Unsubstantiated conclusions--Section 10.4.5.4, line 13: The CNC states that "because the site 

history does not include the use of potential mobilizing agents for metals, it is expected that 
these trends with depth represent natural variations within the site." The Department 
believes this statement to be illogical, given that the "there is no information regarding the 
type of structure that existed, operating practices or other activities conducted at these sites" 
as stated in Section 10.4.6.1, lines 10 and 11. If the Navy chooses to assume, it is best to 
assume on the side of caution. 
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EnSafe/Navy Response 13: 
In the revised report he conclusions will be based on primarily on the observed 
trends in the data. It should also be pointed out that in the past the Department has 
been critical of the Navy for not providing an interpretation of the data. Discussing 
trends in the data is relatively simple, but providing an explanation for why the 
trends exist may require that some assumptions be made. The Navy believes that the 
while the assumptions should be made with caution, the caution should also be 
tempered by some degree of realism. 

CH2M-Jones Response 13: 
CH2M-Jones has provided a replacement page (page 10.4.63) to eliminate the reference to 
mobilizing agents. 

Comment 
14. SWMUs 12 and AOC 687. The Department issued some decisions on the initial Zone I RFI 

report AOCs and SWMUs in May, 1999. The Department determined that SWMUs 12 and 
AOC 687 required an RFI for groundwater. No addendum was submitted in conjunction 
with AOCs 678/679,680, and 681. The Department is unable to approve the Zone I RFI 
report until all information is received and reviewed. 

EnSafelNavy Response 14: 
Additional rounds of groundwater sampling have been performed at SWMU 12 and 
AOC 687 since the May 1999 letter was issued. The revised RFI report will include an 
updated evaluation of the groundwater at these sites. 

CH2M-Jones Response 14: 
Additional evaluation of the groundwater data will be conducted and replacement pages have 
been provided (pages 10.8.21-23, 10.8.24-27, 10.8.30, 10.11.27-32; 1O.11.32a, 10.11.33, and 
1O.11.33a). 
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1. As discussed in recent team meetings, a site specific DAF and site specific SSLs should be 
calculated for Zone I instead of using DAF value of 10. All detected lower interval soil 
samples should be compared to the site specific SSLs. COPC selection may have to be 
modified after the new comparisons. 

EnSafelNavy Response 1: 
The identification of COPCs with the potential to leach to groundwater will be done 
using either the generic SSLs with a DAF of 1 or a site-specific SSL which has been 
determined in a manner discussed at the recent team meetings. 

CH2M-Jones Response 1: 
Based on the agreement between CH2M-Jones and SCDHEC (Technical Memorandum dated 
March 9, 2001), a DAF of 1 will be applied to VOCs for screening of subsurface metals and 
semivolatile COPCs. Since EnSafe used a DAF of 10, their SSL screening values are appropriate 
for these constituents. This re-screening will be provided as part of the CMS phase of work for 
Zone I. 

Comment 

2. No ecological issues were discussed in the addendum. Ecological risk was mentioned in the 
Zone I RFI; however, information regarding AOCs 679 - 681 was not available at that time. 
Please revise the Zone I RFI to include an ecological review of AOCs 679 - 681. 

EnSafelNavy Response 2: 
The report will be revised to inc1 ude a discussion of ecological risk. 

CH2M-Jones Response 2: 
Ecological risk is discussed overall for Zone I in Chapter 8 of the Zone I RFI Report, Revision 0, 
where units 679, 680, and 681 were assigned to a non-ecological area. CH2M-Jones has provided 
replacement pages to clarify the ecological risk standing for each of these three units (pages 
10.4.1, 10.4.1a, 10.5.1, 1O.5.1a, 10.6.1, and 1O.6.1a). 

Comment 

3. As discussed in the team meetings, the maps and figures should be revised to the agreed 
upon format. 

EnSafelNavy Response 3: 
Please refer to the response to [Susan) Peterson's Comment #2 [on the Navy's June 30, 
1999 submittal). 

CH2M-Jones Response 3: 
SCDHEC has accepted this submittal format using replacement pages for the Zone I RFI Report, 
Revision O. The current figures in the Zone I RFI Report, Revision 0 adequately convey the 
intended information; the creation of additional figures to accommodate a format change without 
adding value is not effective. CH2M-Jones did not generate new figures for the entire RFI report. 

ZONEIRFIRARESPTOCOMMENTS 18 



Specific Comments 

Comment 

Response to Comments by Susan K. Byrd, Risk Assessor 
SCDHEC, June 30, 1999 

Zone I RCRA Facility Report (RFI) Addendum 
for AOCs 678, 679, 680, 681 

Charleston Naval Complex (CNC), North Charleston, SC 

1. AOC 679, Section 10.4.5.1 Soil-to-Groundwater Cross-Media Transport, Page 10.4.47, 
Paragraph 2. The text states that a mobilizing agent with a relatively low pH (which is not 
likely directly associated with site activities) would be required in order for lead and 
mercury to be enriched with depth. Operating practices at the site are unknown; therefore, 
this assumption should be deleted from the text. If the statement remains in the text, 
additional supporting hydrogeologic information should be included such as metals 
concentration over time with respect to pH and groundwater parameters from well logs. 

EnSafelNavy Response 1: 
The Navy agrees with this comment and will either provide the data to support the 
statement or delete it if it cannot be substantiated. 

CH2M-Jones Response 1: 
A replacement for page 10.4.47 has been provided to eliminate the reference to mobilizing agents. 
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1. Page 10.4.37, Table 10.4.7, Inorganic Analytical Results for Groundwater. Selenium is listed 
as having a mean value of 301 )lg/L after a detection of 3.1 )lg/L in the fourth round. Which 
number is correct? The MCL for selenium is 50 )lg/L. Please revise to include the correct 
value and recalculate any risk equations if needed. 

EnSafelNavy Response 1: 
The mean concentration is erroneous and should be 3.1 )lg/L. This will be corrected in 
the revised report. The error did not have an effect on any of the risk calculations. 

CH2M-Jones Response 1: 
A replacement version of Table 10.4.7 which includes the corrected value for selenium has been 
provided (pages 10.4.36 and 10.4.37). 

Comment 

2. Page 10.4.38, Table 10.4.8, Analytes Detected in Shallow Groundwater. The table shows that 
chIorobenzene, benzo(a)pyrene equivalents, benzo(a)anthracene were all found to be above 
the tap water RBC in the fifth round of sampling. Information from the table indicates that a 
sixth round of sampling was conducted but shows that nothing was analyzed for in the 6th 
round. Please clarify and revise as needed. Additional samples may be needed to complete 
delineation of the nature and extent. 

EnSafelNavy Response 2: 
The text on page 10.4.31 provides an explanation of the various rounds of sampling. 
Only the well at AOC 679 was sampled during the 6th round. What is not clearly 
explained in the text are the reasons why only certain wells were sampled at 
particular times how that relates to some decision rules the Project Team agreed with 
respect to determining whether or not the characterization was complete. The report 
will be revised to clarify the various "rounds" of samples and document decisions 
that were reached with respect to the data. 

CH2M-Jones Response 2: 
A supplemental page (page l0.4.31a) has been provided to clarify the various sampling events 
and to explain why only the well at AOe 679 was sampled during the 6th sampling event. 

Comment 

3. Page 10.4.42 Inorganics in Groundwater, lines 14-15. This text is not clear as to whether 
groundwater analytical results were compared to the MCLs or not. Groundwater must also 
be compared to the MCL tables first and if an entry is not listed, then the RBC tables can be 
used. Please clarify if the results were compared to the MCL values and revise as needed for 
all pertinent sections of this document. 
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EnSafe/Navy Response 3: 
The text will be revised to clarify that the results were compared to the lower of tap 
water RBCs, MCLs, and background. This information was presented in Table 10.4.7 
which shows that there were no exceedances for the lower of these values for each of 
the respective inorganics. 

CH2M-Jones Response 3: 
A replacement for page 10.4.42 has been provided to include the reference to MCLs. 

Comment 

4. Page 10.4.43, Section 10.4.5.1, Soil-to-Groundwater Cross-Media Transport. This paragraph 
states that a DAF of 10 was used. This paragraph does not indicate that the selected DAF is 
site specific or chosen as a generic figure. Please recalculate based on a recent Team meeting 
(I.E. Using site specific DAF) and revise where needed for all pertinent sections of this 
document. 

EnSafe/Navy Response 4: 
Please refer to [Susan] Byrd's, General Comment #1 [on the Navy's June 30, 1999 
SUbmittal]. 

CH2M-Jones Response 4: 
Based on the February 2001 BCT meeting discussions, an SSL for VOCs based on DAF of 1 is 
appropriate. Re-screening of VOCs will be conducted as part of the CMS phase. 

Comment 

5. Page 10.4.63, Section 10.4.5.4, Fate and Transport Summary, lines 17-21. The paragraph 
states that certain BEQs were found above their respective RBCs and states that "the 
pathway is valid but not significant due to non-use of the resource." The State considers 
ALL groundwater in the State of South Carolina to be suited for drinking purposes and 
therefore must be as clean as the promulgated MCL/RBC tables for drinking water (See 
Water classifications & Standards-R.61-68, Classified Waters-R.61-69). Please revise this, as 
well as, future documents to reflect the fact that the idea of "no contact or use of the 
groundwater" is not a valid point to ignore the responsibility of the Navy to fully assess the 
groundwater. 

EnSafe/Navy Response 5: 
Statements such as this will be deleted from all future documents. 

CH2M-Jones Response 5: 
A replacement for page 10.4.63 has been provided to delete this reference. 

Comment 

6. Page 10.4.85, Section 10.4.6.6 Risk Uncertainty, Characterization of Exposure of Setting and 
Identification of Exposure Pathways, Lines 11-16. The Navy, in this paragraph states that the 
groundwater is not expected to be used at this site. See Comment number 5. 

EnSafe/Navy Response 6: 
Please refer to the response to [Michael Danielsen's] Comment #5 [on the Navy's June 
30, 1999 submittal]. 
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CH2M-Jones Response 6: 
Replacement pages have been prepared to delete this reference (pages 10.4.85 and 1O.4.85aJ. 

Comment 
7. Page 10.4.87, Sections 10.4.6.6 Groundwater, Lines 13-15. These lines state that arsenic and 

manganese were found in concentrations above their respective RBCs, but not above the 
background concentrations. Please revise and provide the detection levels for arsenic and 
manganese. 

Please see comment #3. 

EnSafelNavy Response 7: 
The method detection limits (MOL) can be provided but the Navy does not 
understand the relevance they have with respect to this particular comment what 
value will be added to the report by including them. The RBC for arsenic is very low 
at 0.045 )lg/L, the MCL is 50 )lg/L, and background is 23 )lglL. The MOL provided by 
one of the contract labs for arsenic analysis is 3.3 )lg/L which is above the RBC. The 
maximum detection of arsenic at this site 11.6 )lg/L. This result is obviously above the 
RBC, but below both background and the MCL. The RBC for manganese is 73 )lg/L, 
background is 5,430 )lg/L, and there is not an MCL. The MOL provided by one of the 
contract labs for manganese analysis is 1.2 )lg/L. The maximum detection of 
manganese at this site 663 )lg/L. This result is once again obviously above the RBC, 
but is an order of magnitude below background. Background risk and/or hazard for 
arsenic and manganese are greater than the site risk therefore they were not identified 
asCOPCs. 

CH2M-Jones Response 7: 
CH2M-Jones concurs with the response provided by EnSafelNavy. No additional action is 
necessary. 

General Comments - AOC 6781679 

Comment 
8. There are six groundwater monitoring wells at this site, which should have been enough to 

establish seasonal and general groundwater flow directions. The groundwater flow 
direction for dry, wet, and general conditions has not been provided for this AOC. Please 
revise and provide the appropriate maps or drawings depicting the site specific 
groundwater flow. 

EnSafelNavy Response 8: 
Potentiometric surface maps will be provided to document groundwater flow 
conditions at various points in time that coincide with groundwater sampling events 
and the data that will be presented graphically to show the distribution of 
groundwater COPCs. 

CH2M-Jones Response 8: 
CH2M-Jones does not concur that individual potentiometric maps for individual units are 
appropriate in Zone I. It is well known that shallow groundwater in areas adjacent to the Cooper 
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River are strongly influenced by tidal fluctuations and that the shallow groundwater discharges 
to the Cooper River. This was documented in CH2M-Jones's February 2001 submittal to 
SCOHEC: Interim Measures Report for Groundwater Monitoring Fiscal Year 2000. 

Although there is quite a lot of groundwater elevation data available, if it were used to prepare 
potentiometric maps, it would be impossible to determine whether any variability reflected 
seasonal fluctuations or tidal effects. In addition, given the diurnal tidal cycle, it would also be 
impossible to separate tidal effects in samples collected on the same day in areas such as Zone I 
where the units of interest are located along the shoreline. For these reasons, CH2M-Jones 
provided base-wide documentation of groundwater flow patterns in the recent groundwater 
monitoring report. 

Comment 
9. The data for GDSB014 should be included in the text and tables for this site. Please include, 

in this document as well as future documents, all pertinent infonnation relating to the 
particular site that is being addressed. If an appendix is referenced please state which 
section of appendix the information can be found. The appendixes are very large and also 
should be tabbed or marked by sample or AOC indication. Please revise as needed. 

EnSafeIN avy Response 9: 
The report will be revised as needed per the comment. 

CH2M-Jones Response 9: 
Replacement text pages are not necessary. The Zone I RFI Report, Revision 0 discusses 
GOSB014, although it is referenced in the text as GDISB014, which is the correct nomenclature 
for this location. The findings for GO ISB014 are discussed in all appropriate subsections. 

However, GOSB014 had been inadvertently omitted from Table 6.4.4. A revised replacement 
table is being provided (pages 10.4.10-29). 

Divider sheets will be provided for the appendices for the Revision 0 RFI Report, as requested by 
SCOHEC staff (on an as-requested basis). For future documents, tabs, divider sheets, or other 
section delineators will be provided in the appendices to help identify where information is located 
and the report will state in which appendix the information can be found. 

Comment 
10. The data for GDI14D was not found in the text. See comment #9. 

EnSafelNavy Response 10: 
A summary of the data for grid we1l14D can be found in Section 10.14 which is a 
discussion of the results for all of the samples collected from the grid based locations. 
Please refer to Table 10.14.11 for the results. 

CH2M-Jones Response 10: 
CH2M-Jones concurs with the response provided by EnSafe/Navy. No action is necessary. 

Comment 
11. The number of samples taken AOC 679 are inadequate to properly characterize the 

contamination found at this site. The site needs additional samples to fill in data gaps and to 
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complete the RFI. All samples should be analyzed for a full scan of contaminants because 
the full operational history of the site is not known. 

Groundwater: There needs to be a monitoring well downgradient from the location of the 
former U5Ts to look for possible contamination from the U5Ts. 

50ils: There needs to be additional samples taken between 6795B011 and 6785B002. There 
also needs to be sample west of 6785B013. 5amples should be added, as close as possible, in 
the center of the suspected wash rack area as well as the opposite comer from sample 
number 6795B015. 

EnSafelNavy Response 11: 
The Navy believes that it would be beneficial to revise the introductory text for the 
AOC 678/679 discussion to clarify that AOC 679 was originally believed to be co
located with AOC 678 which is the reason for the co-mingled sample IDs, A later, 
detailed reviewed of historic figures revealed that, while the sites are in close 
proximity to one another, the data from one may not necessary be directly related to 
other, The maps and text in the nature and extent discussion will also have to be 
revised to clearly indicate which data points are being used for the characterization of 
each site, The majority of samples collected from these sites have been analyzed for a 
full scan, The Navy believes that there is a sufficient density of biased samples to 
identify any COPCs which may have been released from these sites, 

Groundwater - Groundwater data was presented in the report that confirms 
petroleum contamination is present in the area down gradient of the tanks. Screening 
level samples were collected using OPT at locations 678GP001 and 678GP002 (Figure 
10.4.1). The data are summarized as the "Fifth Round" results in Tables 10.4.6 and 
10.4.8. Nothing further was done under the RFI after this data was obtained because 
the question arose whether the remaining characterization efforts should be 
completed under the RFI or the petroleum storage tank program. The Navy's tank 
program was asked to determine whether or not the tanks still exist of if they were 
removed. It is believed that an effort was made to determine the status of the tanks 
but the results are not currently known. Further discussion is required to determine 
the results of the tank search and a decision made which regulatory program will 
complete the characterization of the groundwater contamination that has been 
identified. 

Soil- The comment requests additional samples between 679SB011 and 678SB002, 
and west of 678SB013, but does not state the reason for the request. The Navy would 
like clarification with respect to the basis for this comment prior to agreeing to 
whether additional work is needed or not. At the present time the Navy does not 
believe any data gaps exist in either of these areas. The decision to collect a 
groundwater sample on the downgradient side of the wash rack as confirmation of 
whether or not a release had occurred was made by the Project Team after it learned 
that the location of the wash rack was different from the area sampled during the 
initial stages of the RFI. The primary reason for taking this approach was the fact that 
the site is greater than 50 years old and it was assumed that if a significant release had 
occurred, the impacts would be seen in groundwater. The results of the initial 
groundwater sample were presented to SCOHEC at a meeting in October 1998. At that 

ZONEIRFlRARESPTQCOMMENTS 24 



Response to Comments by Michael W. Danielsen, Hydrogeologist 
SCDHEC, june 30, 1999 

Zone I RCRA Facility Report (RFI) Addendum 
for AOCs 678, 679, 680, 681 

Charleston Naval Complex (CNC), North Charleston, SC 

meeting it was agreed the assessment was complete and the Navy should proceed 
with revising the RFI report. The well was sampled 3 additional times after the 
decision was made because of the general practice that primary wells used for 
characterization of a site should be sampled four times. No COPCs were ever 
identified. Now that a change in SCDHEC personnel has occurred, it appears the 
Department's opinion has changed. The Navy believes the decision made in October 
1998 has been further validated by the additional rounds of groundwater data and 
that no further sampling is required at this site. 

CH2M-Jones Response 11: 
CH2M-Jones concurs with the response provided by EnSafelNavy and the following will be 
provided: 

• Replacement pages (pages 1004.1 and lOA.la) for the introductory text are provided to clarify 
that AGC 679 was originally believed to be co-located with AGC 678, which is the reason for 
the co-mingled sample Ids. However, later review of historic figures revealed that while the 
sites are in close proximity to one another, the data from one may not necessarily be directly 
related to the other. 

• Based on the historical review, no new figures need to be generated. Although the sample IDs 
were co-mingled, all of them were used to characterize AGC 679, with the exception of the 
surface and subsurface soil samples collected at sample location 679SB015. 

Also, with respect to the need for additional samples in the vicinity of the former wash rack 
(AGC 678), the sample location 679SB015 represents the confirmatory sampling 
investigation (CS1) point, which is consistent with the recommendations of the RFA. No 
CGCs were identified. In addition, based on the historical review, the wash rack operated only 
in 1943. Historical figures from 1942, 1943, and 1944 are provided to demonstrate this 
history (see Appendix B). Given the absence ofCGCs and the very short operational history 
of the wash rack nearly 60 years ago, no further investigation of this unit is necessary. 

There is also no need to investigate the fire-fighting training area further. The investigation 
focused on the area where actual fire mock-ups were used for training purposes. A historical 
drawing of the mark-up areas is also provided for reference. As with AGC 678, the RF A 
recommended a CSI. Although the RFI report identified isodrin as a CGC for this unit, 
rescreening using current screening criteria has shown that isodrin is, in fact, not a CGe. 
This documentation will be provided as part of the CMS Work Plan being generated for this 
site. 

• Clarification to SCDHEC, under separate cover, will be provided demonstrating that future 
responsibilities for the observed free product lie with the Tanks Program. 

Comment 

12. The text is not clear if there was an G /W separator used in conjunction with the wash rack 
activities or the effluent was drained into the Cooper River. Please clarify. 
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EnSafe/Navy Response 12: 
The only information pertaining to this site is that which can be inferred from a 
historic base map dated June 30, 1943 which was provided in Appendix H of the 
report, As indicated in a EnSafe Response to a previous round of comments, the wash 
rack was recommended for selection as an AOC simply on the basis of the name by a 
contractor performing a review of all of the historic base maps under contract to EPA, 
The 1943 map is the only year the wash rack appears on a map. The historic maps 
from this era do not provide and indication of whether or not a storm sewer system 
even existed, Even if storm sewer did exist, it is doubtful that an oil water separator 
was used as early as 1943, The Navy will research when the storm sewer system was 
installed at the southern end of the base and include that information in the report, 

CH2M-Jones Response 12: 
CH2M-Jones has completed its review of available information related to the presence or absence 
of an OWS associated with AOC 679 - Former Wash Rack. Based on this review, no evidence has 
been found to indicate that an OWS existed in conjunction with AOC 679. Given that the wash 
rack appears to have been demolished shortly after its single appearance on a 1943 base map, there 
does not appear to be any further information available. Therefore, no revision to the RFl Zone I 
RFl Report, Revision 0 is necessary in response to this comment. 

Documents reviewed: 
• Historical aerial photos 
• RF A document 
• Navy OWS Data (September 2000) 

Comment 
13. During a recent site visit the grouted DPT locations were not located in the parking lot. 

Please provide an explanation as to whether these points were grouted and/or paved over. 

EnSafe/Navy Response 13: 
Please refer to the response to [Susan] Peterson's Comment #4 [on the Navy's June 30, 
1999 submittal], 

CH2M-Jones Response 13: 
CH2M-Jones concurs with the response provided by EnSafelNavy to Susan Peterson Comment 4 
from the June 30, 1999 submittal. No action is necessary. 

Comment 
14. Page 10.5.1, Section 10.5 AOC 680, Building NS-26 and Grinding Room/Brake Grinding 

Area, lines 7-9. The paragraph states that there were three dip tanks in the west part of the 
building. The text does not state the size of the dip tanks and the site map does not show the 
dip tanks in relation to the building. Please show the locations of these tanks on the 
drawing/map that is used in the report and indicate the size of the tanks on the map or in 
the text. 

EnSafelNavy Response 14: 
The report will be revised per the comment. 
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CH2M-Jones Response 14: 
CH2M-Jones has completed its review of available information in an attempt to respond to this 
comment with respect to the three dip tanks that EnSafe reported had been located in the western 
portion of Building NS-26. A visual inspection of this building was also conducted. Based on the 
limited information available, it appears that the three dip tanks were probably installed around 
1983, sometime after the latest schematic was prepared for the building (1983), but the building 
schematics were never updated following installation of the tanks to include the specific 
dimensions, piping routes (if any), or placement. No purchasing records or demolition records 
were found. 

During the site visit to visually inspect the area where the tanks were reported to have been 
located, CH2M-Jones discovered that NS-26 was completely renovated sometime in the late 
1980s and now holds occupied office space. There were no visual traces of the tanks and nothing 
to indicate when or how they had been removed. 

As a result, it will not be possible to update the Zone I RFI Report, Revision OReport for AGC 
680 to show the location of the three dip tanks on the site figure or to revise the text to include 
information on the use, history, piping, age, dimensions or contents of the three dip tanks. 

Comment 
15. Page 10.5.14, Section 10.5.3 Groundwater Sampling and Analysis, lines 1-3. The paragraph 

states that three shallow and one deep well were installed. The three wells were described in 
detail including which formation they ended. The deep well was not described in any detail. 
Please clarify the depth of the deep well, which formation that it was terminated and why 
the deep well was only samples once. Please revise as needed. 

EnSafelNavy Response 15: 
The report will be revised as needed per the comment. 

CH2M-Jones Response 15: 
A replacement for page 10.5.14 has been provided to include information on the deep well 
680GP005. 

Comment 
16. Page 10.5.17, Table 10.5.8. The table shows that acetone and 2-butanone (MEK) were found 

to be above the tap water RBC in the first round. These analytes were not tested for in the 
second or third rounds to verify that the contaminates were in fact representative of the site. 
Please include these constituents as COCs into the CMS or additional samples maybe 
necessary deny the previous results. Please revise as needed. 

EnSafelNavy Response 16: 
The detections presented in the table were in samples collected using DPT and were 
for screening only. Samples were collected from the permanent wells for these 
parameters in subsequent rounds as indicated in Table 10.5.6. These compounds were 
not detected in the permanent wells and will not be included as COCs. 

CH2M-Jones Response 16: 
CH2M-Jones concurs with the response provided by EnSafe/Navy. No action is necessary. 
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17. Page 10.5.16, Table 10.5.6 and Page 10.5.17, Table 10.5.8. The results from table 10.5.6 and 
10.5.8 show two different results for BEHP. Table 10.5.6 states that BEHP was not detected 
and Table 10.5.8 state that the test for BEHP was not taken. Please revise to the correct 
terminology and clarify which statement is correct. Additional samples for BEHP may be 
needed for clarification. 

EnSafe/Navy Response 17: 
The text will be revised to provide clarification but the tables are correct. Table 10.5.6 
is a summary, that is non-specific with respect to location, of compounds detected by 
sampling event, frequency of detection, range of concentrations, etc. Table 10.5.6 
shows that BEHP was detected one time out of 8 total samples collected over 3 
sampling events. Table 10.5.8 provides a location specific summary of detections. The 
table indicates that the one detection occurred at 680GP005 which is a sample 
collected using DPT methods. Unless a temporary well is installed, the DPT sampling 
method is a one time event which is the reason the table indicates no samples were 
collected from this particular location in the second and third rounds. Since BEHP 
was not detected in the samples collected from the permanent wells, the wells are 
listed in Table 10.5.8. 

CH2M-Jones Response 17: 
Replacement pages of the text have been provided to clarify the differences (pages 10.5.14 and 
1O.5.14aJ. 

Comment 
18. Page 10.5.40, Section 10.5.16 Human Health Risk Assessment, lines 15-16. This sentence 

states that three shallow wells were installed to characterize the zone groundwater. Part of 
groundwater characterization includes determining groundwater flow direction over a 
period of 2-3 quarters to assess the dry and wet groundwater flow directions. Please provide 
information and revise as needed. 

EnSafe/Navy Response 18: 
The report will be revised to provide sufficient groundwater flow information to 
determine if temporal variations in the groundwater flow direction exist. 

CH2M-Jones Response 18: 
See CH2M-Jones's response to Michael Danielsen's Comment 8 in the Navy's June 30,1999 
submittal. 

General Comments- AOC 680 

Comment 
19. The number of samples taken at AOC 680 are inadequate to properly characterize the 

contamination found at this site. The site needs additional samples to fill in data gaps and to 
complete the RFL All samples should be analyzed for a full scan of contaminants. Samples 
need to be taken from the area beneath the building in the area of the dip tanks to determine 
the source for the contamination found in 680GP005. Samples are also needed outside the 
building on the west and south sides. 
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EnSafe/Navy Response 19: 
Similar to the response to [Michael Danielsen's1 Comment #11 [on the Navy's June, 
1999 submittal1, this comment represents a departure from a previous agreement 
reached by the Project Team, The decision reached was that the site had been 
adequately characterized for purposes of the RFI. Data gaps remained at the 
completion of the RFI but, it was agreed the remainder of the characterization for this 
site should be completed under the petroleum program. A summary of the results of 
that assessment were not presented in the RFI because that work was completed 
subsequent to submittal of the report. 

CH2M-Jones Response 19: 
Clarification to SCDHEC, under separate cover, will be provided demonstrating that future 
responsibilities for the observed free product lie with the Tanks Program. 

Comment 
20. Acetone was found at 6800 ].1g/L which is well over the Tap Water RBC. However, this 

chemical was not found in Table 10.5.33 as a target for potential corrective measures. Please 
explain the process and rationale in which chemicals, such as arsenic, can be found to 
exceed the RBC or MCL promulgated levels and not be included for corrective measures. 

EnSafelNavy Response 20: 
The result in question was from a screening sample collected using DPT. It was not 
detected in the site monitoring wells; therefore, it is not a cae. The presence of 
acetone as an artifact of the decontamination process was discussed in a memo 
submitted to the Project Team prior to the reviewer becoming a member of the Project 
Team. The Navy is willing to discuss the acetone hit in greater detail but does not 
believe the detection is an indication of it's presence in groundwater. 

CH2M-Jones Response 20: 
CH2M-Jones concurs with the response provided by EnSafe/Navy regarding the source of 
acetone. No action is necessary based on the prior agreement between SCDHEC and the CNC 
project team. 

Comment 
21. The text and site map show that the 200 gallon waste oil UST was removed. The sampling 

information including sampling location and analytical results from the removal of the 200 
gallon waste oil UST should have been included in this report. 

EnSafelNavy Response 21: 
The report will be revised to provide a summary of the information as it relates to the 
RFI; however, because the Department is provided with copies of the complete 
reports under the petroleum program, the Navy does not feel it is necessary to submit 
complete copies of redundant information. 

CH2M-Jones Response 21: 
Replacements pages have been provided to include information regarding the UST removal 
(pages 10.5.1 and 10.5.1a). In addition, a copy of the UST removal report is attached to this 
response to comments (see Appendix C). 
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22. The text states that the O/W separator (shown on the site map as being in the center of the 
building) was not found. The text further states that this O/W separator has been used by 
pouring oil down the pump-out pipe. Since this tank has been used for waste oil disposal, 
and appears that is may be continued to be used. The Navy must take steps to locate and 
ensure that a spill/leak has not occurred from this O/W separator under the building. 
Additional samples may be necessary. When sampling a O/W separator the analysis should 
be made for a full scan of contaminants. 

EnSafelNavy Response 22: 
As mentioned previously, the assessment of releases from this system are being 
addressed by the petroleum program, not the RFL The Navy feels that sufficient data 
has been collected during the RFI to document that the sampling done under the 
petroleum program will adequately complete the characterization of this site, 

CH2M-Jones Response 22: 
Replacement pages have been provided to include information relevant to the UST assessment 
(pages 10.5.1 and 10.5.1aJ. 

Comment 

23. There are four groundwater monitoring wells at this site, which should have been enough to 
establish seasonal and general groundwater flow directions. The groundwater flow 
direction for dry, wet, and general conditions has not been provided for this AOC. Please 
revise and provide the appropriate maps or drawings depicting the site specific 
groundwater flow. 

EnSafe/Navy Response 23: 
Please refer to the response to [Michael Danielsen'sl Comment #18 [on the Navy's 
June 30, 1999 submittal), 

CH2M-Jones Response 23: 
CH2M-Jones concurs with the response provided by EnSafelNavy. See response to Michael 
Danielsen's Comment 8 in the Navy's June 30,1999 submittal. 

Comment 
24. Page 10.6.1, Section 10.6 AOC 681, Building 681 Blast Booth, lines 20-22. These lines state 

that dip tanks were used at this site. The text does not state the size of the dip tanks and the 
site map does not show the dip tanks in relation to the building. Please show the locations of 
these tanks on the drawing/ map that is used in the report and indicate the size of the tanks 
on the map or in the text. 

The sample rD's on the figure do not correspond to the sample rD's in the text and 
"Analytes Detected" tables. (I.E. Can not locate 681GW003, or DET samples) Please clarify. 

EnSafelNavy Response 24: 
The report will be revised to include additional information regarding the dip tanks. 
The IDs presented on the figure are the actual monitoring well numbers. The IDs 

ZONEIRFIRARESPTOCOMME'ITS 30 



Response to Comments by Michael W. Danielsen, Hydrogeologist 
SCDHEC, June 30, 1999 

Zone I RCRA Facility Report (RFI) Addendum 
for AOCs 678, 679, 680, 681 

Charleston Naval Complex (CNC), North Charleston, SC 

presented in the tables are sample numbers which are based on a 10 digit system that 
was described in both the Comprehensive Sampling and Analysis Plan and is Section 
3.2.1 of the Zone I report. Information regarding the DET samples was included in 
Appendix I of the report. It will be incorporated into the nature and extent discussion 
in the revised report. 

CH2M-Jones Response 24: 
Although this text discusses AOC 681, the dip tanks referred to in the text and in this comment 
are those reported in Building 680 (see page 10,6.1, lines 19-22). CH2M-Jones has completed a 
review of available information concerning the dip tanks in an attempt to respond to Mr. 
Danielsen's June 30, 1999 Comment 14, but adequate information could not be found. 

With respect to AOC 681, the statement referenced by Mr. Danielsen from the RFI Report text is 
a generalized statement regarding the types of practices conducted at CNC for parts cleaning. No 
documentation was found that dip tanks actually existed in Building 681. 

As a result, it will not be possible to update the RFI Report for AOC 681 to discuss the use of dip 
tanks in the text or to include information on the use, history, piping, age, dimensions or contents 
of the three dip tanks that were reported in Building NS-26. 

Comment 
25. Page 10.6.2, Section 10.6 AOC 681, Building 681 Blast Booth, lines 1-2. The text indicates that 

the O/W separator is still in use and serves both buildings 680 and 681. Please clarify if in 
fact it is still being used and whether samples have been taken in this area. This system is 
not currently on the site map provided in this report. Please revise to include this system on 
the site map. 

EnSafelNavy Response 25: 
The requested information will be included in the revised report. 

CH2M-Jones Response 25: 
A replacement for page 10.6.2 has been provided to include information on the status of the 
oil/water separator in Building 681. 

Comment 
26. Page 10.6.3, Figure 10.6.1. The figure shows a location for an earlier AST before the current 

Building 681 was constructed. This AST is not mentioned in the text and therefore the 
previous contents and history of this tank is unknown. Please revise with this information. 

The sample ID's on the figure do not correspond to the sample ID's in the text and "hits" 
tables. (I.E. Can not locate 681GW003, or DET samples) Please clarify. 

EnSafe/Navy Response 26: 
The report will be revised to include information pertaining to the tank. Please refer 
to the to [Michael Danielsen's1 Comment #24 [on the Navy's June 30, 1999 submittal] 
for the second portion of this comment. 

CH2M-Jones Response 26: 
This comment addressed issues that fell on the same text page as another comment made by 
Susan Byrd (General Comment 2) in SCDHECs June 30, 1999 comments. A replacement page 
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for page 10.6.1 has been provided which includes discussion of the AST. However, extensive 
review of historical documentation prior to Building 681's construction in 1984 did not provide 
any evidence for the existence of this former AST. 

The following documents were reviewed: 

• Historical Public Works Maps from: 
1943 1946 
1962 1967 
1970 
1978 

1974 

• Historical aerial photographs (mostly undated) 

1955 
1968 
1977 

• Navy's Environmental Baseline Survey for Building 681 (January 5,1994) 
• Final RCRA Facility Assessment for AOC 681 (June 1995) 

Comment 
27. Page 10.6.6, Section 10.6.1 Soil Sampling and Analysis, lines 1-2. These lines state that the 

DET collected some samples for this location but does not state the sample numbers and 
does not represent sample locations found on the site map, figure 10.6.1. Please clarify and 
revise where needed. 

EnSafelNavy Response 27, Part 1: 
Please refer to the response to [Michael Danielsen'sl Comment #26 [on the Navy's 
June 30, 1999 submittall. 

CH2M-Jones Response 27: 
Replacement pages for the text and figure have been provided that include information regarding 
the VET sample numbers (page 10.6.7 and Figure 10.6.1). 

Lines 2-4: The text states that samples 681SB00501 was only analyzed for SVOCs, TPH, and 
VOCs. Usually O/W separators were samples as though they were part of a virgin 
petroleum system, however O/W separators generally received other products than 
petroleum products. Metals are usually also found to be associated with O/W separators 
and this sample should have been analyzed for a full scan of contaminates. Additional 
samples maybe necessary. 

The text does not also state whether or not this O/W separator has been removed or that the 
breached line was capped. Please clarify if the separator is still in place and if the lines were 
properly capped. 

EnSafelNavy Response 27, Part 2: 
The suite of parameters for which the samples were analyzed is sufficient to provide 
and indication whether or not a release occurred, particularly under the circumstances 
described. The text states that a line was breached while attempting to collect a 
sample. The purpose of the sample was simply to provide confirmation that no oil 
had been released into the surrounding soil. If no oil was released then it is 
reasonable to assume no metals were released either. The explanation in the text will 
be expanded to provide additional information as requested in the comment. 

ZONEIRFIRARESPTOCOMMENTS 32 
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for AOCs 678, 679, 680, 681 

Charleston Naval Complex (CNC), North Charleston, SC 

CH2M-Jones Response 27, Part 2: 
Replacement pages for the text have been provided (pages 10,6,6 and 1O.6.6aJ. 

Lines 13-17: These lines state that metals were analyzed for when another O/W separator 
was thought to be present. Please explain why some O/W separators were sampled for 
metals while others were not. Additional samples maybe needed. 

EnSafelNavy Response 27, Part 3: 
Samples collected near OIW separators are typically analyzed for metals in addition 
to other parameters. In some instances the samples may not have been analyzed for 
metals but, the Navy does not believe this creates a potential data gap unless 
petroleum constituents are detected, In the absence of petroleum constituents, it is 
logical to assume that metals have not been released as well since they would have 
been contained in the oily waste. The reason the sample was not analyzed for metals 
at location 681SB00501 is explained above. 

CH2M-Jones Response 27, Part 3: 
CH2M-Jones concurs with the response provided by EnSafe/Navy. No action is necessary. 

Comment 
28. Page 10.6.30, Section 10.6.3 Groundwater Sampling and Analysis. This section states that the 

Geoprobe samples were only analyzed for VOCs and SVOCs, but do not offer an 
explanation as to why other analyses were not conducted. Additional samples maybe 
needed to be taken and be analyzed for a full scan of contaminants to complete the 
delineation of nature and extent. Please clarify and revise where needed. 

EnSafelNavy Response 28: 
The samples collected using the Geoprobe were only analyzed for those constituents 
found in the samples collected from a permanent well. The objective was to delineate 
the extent of known constituents so the need for additional samples is unwarranted. 

CH2M-Jones Response 28: 
CH2M-Jones concurs with the response provided by EnSafe/Navy. No action is necessary. 

Comment 
29. Page 10.6.36, Section 10.6.4 Nature and Extent of Contamination in Groundwater, Inorganics 

in Groundwater. This subsection states that no inorganics exceeded RBC or MCL levels. 
However, Table 10.6.6 shows Thallium to have been found 2.4llg/1. This level exceeds the 
MCL of 2 Ilg/l. Please revise as needed. 

EnSafelNavy Response 29: 
The text states that "none of these detections exceeded the tap water RBC or MCL and 
shallow background". No revision is necessary. 

CH2M-Jones Response 29: 
CH2M-Jones concurs with the response provided by EnSafe/Navy. The background value for 
thallium in Zone I is 6.6 llg/L. 
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Charleston Naval Complex (CNC), North Charleston, SC 

30. Page 10.6.42, Section 10.6.5.2 Groundwater Migration to Surface Water Cross-Media 
Transport, lines 15-18. Please see comment # 5. 

EnSafeINavy Response 30: 
Please refer to the response to [Michael Danielsen's1 comment #5 [on the Navy's June 
30, 1999 submittal]. 

CH2M-Jones Response 30: 
A replacement for page 10.6.42 has been provided to delete this reference. 

Comment 
31. Page 10.6.49, Section 10.6.5.2 Groundwater Migration to Surface Water Cross Media 

Transport, lines 6-17. This paragraph states that Cu, Hg, Ag, were present in groundwater 
above screening values, and that upon discharge to the Cooper river, the concentrations of 
these metals will be diluted to insignificant levels. The idea of dilution alone is not a valid 
process to rely on for contaminant remediation. These contaminants must be addressed with 
more aggressive corrective action measures. Please re-evaluate this situation and 
revise / clarify as needed. 

EnSafe/Navy Response 31: 
The text will be revised appropriately so as not to imply that dilution alone is an 
acceptable means dealing with the inorganics detected above screening levels. 

CH2M-Jones Response 31: 
A replacement for page 10.6.49 has been provided to delete this reference. 

Comment 

32. Page 10.6.84, Section 10.6.6.6 Risk Uncertainty, Characterization of Exposure Setting and 
Identification of Exposure Pathways, Groundwater, lines 8-13. Please see comment #5. 

EnSafeINavy Response 32: 
Please refer to the response to [Michael Danielsen's1 Comment #5 [on the Navy's June 
30, 1999 submittal]. 

CH2M-Jones Response 32: 
A replacement for page 10.6.84 has been provided to delete this reference. 

Comment 

33. Page 10.6.107, Section 10.6.7 Corrective Measures Consideration, Table 10.6.33. This table 
does not include Thallium or Dibenzofuran as contaminants for possible CMS 
consideration. These contaminants were found to be above their respective RBC/MCL 
levels and must be addressed. Please clarify and revise. 
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EnSafe/Navy Response 33: 
The Corrective Measures Consideration section only addresses those constituents 
identified as COCs in the baseline risk assessment. As mentioned above, thallium 
was not detected above background; therefore, it would not be included as a cae. 
The dibenzofuran was found in a screening level sample and not in a sample from a 
permanent monitoring well. Screening level data is not used in risk assessments. 

CH2M-Jones Response 33: 
CH2M-Jones concurs with the response provided by EnSafe/Navy. No action is necessary. 

General Comments - AOC 681 

Comment 
34. There are seven groundwater monitoring wells at this site, which should have been enough 

to establish seasonal and general groundwater flow directions. The groundwater flow 
direction for dry, wet, and general conditions has not been provided for this AOC. Please 
revise and provide the appropriate maps or drawings depicting the site specific 
groundwater flow. 

EnSafelNavy Response 34: 
Please refer to the response to [Michael Danielsen'sl Comment #18 [on the Navy's 
June 30, 1999 submittall. 

CH2M-Jones Response 34. 
CH2M-Jones has submitted an installation-wide report titled Interim Measures Report for 
Groundwater Monitoring Fiscal Year 2000 (CH2M-Jones, February 2001). This report provides 
detailed groundwater maps that can be used to interpret flow for the various units in Zone 1. 

In addition, producing groundwater contour maps for each individual unit is impractical for two 
reasons: 

• The overall number of wells for most units are too few to allow localized characterization of 
groundwater flow patterns, especially with respect to shallow vs. deep intervals. 

• The units in Zone I are all within a very short distance of the Cooper River. As a result, the 
groundwater in this area is subject to tidal effects and there is no corresponding tidal 
information to account for these influences. 

As a result, the best and most accurate representations of groundwater flow patterns in Zone I 
are found in the Interim Measures Report for Groundwater Monitoring Fiscal Year 2000. 

Comment 

35. The UST removal records were not provided or referenced. Please provide all information 
regarding the UST removals including sampling locations as well as analytical results. 

EnSafelNavy Response 35: 
The RFI will appropriately summarize or reference any information that compliments 
the RFI but, the Navy does not intend to duplicate the entire closure reports in the RFI 
since the Department is provided with a copy of this information. 

ZONEIRFIRARESPTOCQMMENTS 35 



Response to Comments by Michael W. Danielsen, Hydrogeologist 
SCDHEC, June 30, 1999 

Zone I RCRA Facility Report (RFI) Addendum 
for AOCs 678, 679, 680, 681 

Charleston Naval Complex (CNC), North Charleston, SC 

CH2M-Jones Response 35: 
Closure of the two USTs associated with AGC 681 was completed in 1997 and approved by 
SCDHEC in November 1997. The text addressing this revision has been included with the 
response to Michael Danielsen's Comment 26 from the June 30,1999 submittal. 

A copy of the SCDHEC closure approval letter is included in this comment response (see 
Appendix DJ. 

Comment 
36. The lack of information for the environmental conditions beneath the building is a major 

data gap. The Navy needs to define the conditions of all media underneath the building. 

EnSafelNavy Response 36: 
The data for the samples collected beneath the footprint of the building were 
provided in Appendix I. The text on page 10.6.29 acknowledges contamination was 
detected under the building. The report will be revised to better incorporate this data 
into the nature and extent discussion. 

CH2M-Jones Response 36: 
Replacement pages for the text and figure have been provided that include information regarding 
the DET sample numbers (page 10.6.7 and Figure 10.6.1). 

Comment 
37. There were no samples taken around the AST. Additional samples maybe needed to 

complete the delineation of nature and extent is this area. 

EnSafelNavy Response 37: 
The need for additional samples should be discussed during the resolution of these 
comments. 

CH2M-Jones Response 37: 
See the response to Michael Danielsen's Comment 26 from the June 30,1999 submittal. 

Comment 
38. The site map depicts four storage tank locations. However the fuel line locations are not 

indicated on this map. Please provide a map that shows all fuel line locations. 

EnSafelNavy Response 38: 
The site map will be revised to include the requested information. 

CH2M-Jones Response 38: 
CH2M-Jones has completed a review of available information related to the fuel line locations. No 
documentation was found regarding placement of UST fuel lines for any of the four storage tank 
locations. Therefore, no revision to the Zone I RFI Report, Revision ° is necessary in response to 
this comment. 

Documents reviewed: 
• Historical aerial photos 
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• RF A document 
• Construction drawings 

Comment 

39. The number of samples taken at AOC 681 are inadequate to properly characterize the 
contamination found at this site. The site needs additional samples to fill in data gaps and to 
complete the RFl. All samples should be analyzed for a full scan of contaminants. Samples 
need to be taken from the area beneath the building. Additional groundwater samples may 
be needed when the groundwater flow directions for this site are provided. 

EnSafelNavy Response 39: 
With the possible exception of the former AST location, the Navy believes the site has 
been adequately characterized to complete the RFI. 

CH2M-Jones Response 39: 
CH2M-Jones concurs with the response provided by EnSafe/Navy. No action is necessary. 
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SCDHEC Comments on the 
Fehruary 28, 2001 CH2M-Jones Response to SCDHEC Comments 

regarding the Zone I RFI Report, Rev, 0 
Charleston Naval Complex (CNC), SCO 170022560 

Response to Comments by Mihir Mehta 
June 27, 2001 

Comment 1, It is stated throughout the respouses that appropriate information will be 
developed and provided in the revised document(s) for review and approval. Please provide all 
appendices and support information in the revised RFI report(s) or other agreed upon 
documents as deemed appropriate. 

There might be a possibility to divide the sites in Zone I into subgroups or individual sites 
based in their current status and future path forward. The Department recommends that the 
Navy provide the strategy for future corrective action direction based on the comment 
resolution! scoping meeting. The goal is to provide adequate written documentation and the 
Departments approval in order to maintain the administrative fIle. 

CH2M-Jones Response: The documentation requested had not been prepared at the time the 
initial CH2M-Jones submittal was submitted. CH2M-Jones wanted to be sure that the 
approaches proposed in their response to comments would adequately address the concerns 
raised by SCDHEC in their May and June 1999 review comments on the Zone I RFI Report. 
Rev. 0. As they were substantially acceptable. the revision materials are provided as a Zone I 
RFI Report Addendum. attached to this response to comments. 

CH2M-Jones also concurs that a meeting to discuss the future corrective action strategy for 
Zone I is appropriate at this time. Opportunities for this meeting will be explored by SCDHEC, 
Navy and CH2M-Jones program management team. 

Comment 2. Comment number I : AOCs 678/679. Figure 10.4.1, Please revise the figure to 
accurately locate the wash rack area and identify the sampling locations with respect to this 
site. The Department does not agree with the response for not changing the figure. 

CH2M-Jones Response: Detailed review of historical drawings in the vicinity of AOCs 678 
and 679 confirm that the location of the washrack. as shown in the current original figure is 
correct. The washrack is not shown in the 1942 public works drawing . is shown on the 1943 
public works drawing. and is then not shown on the 1944 public works drawing. This suggests 
that the wash rack was only in existence for about one year. 

Comment 3. Comment number I: By Susan Byrd. Please change the response and reevaluate 
the SSL calculations and analysis based on the recent agreement between the CNC Tier I BCT. 
Please revisit the sites in the referenced document and provide a path forward based on the 
site-specific SSL evaluation. 

CH2M-Jones Response: The original CH2M-Jones response to Ms. Byrd's comment was 
generated before the BCT agreement regarding SSLs was reached. Per Ms. Byrd's request. all 
VOCs detected in soil in Zone I during the RFI have been re-evaluated using generic SSLs with 
a DAF=I. No additional COCs were found. as a result of this reevaluation. This documentation 
will be provided on a site-by-site basis in the Zone I eMS Work Plan that will be submitted 
following final approval of the Zone I RFI Report Addendum. which is being submitted in 
conjunction with this response to comments. 
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SCDHEC Comments on the 
February 28, 2001 CH2M·Jones Response to SCDHEC Comments 

Charleston Naval Complex (CNC), SCO 170022560 

Response to Michael W. Danielsen, June 27, 2001 

Comment 1. Response to May 7, 1999 Comment #5. The Navy is basing their conclusions on 
assumptions that turbidity or exceeding pumping rates to being the cause of the high arsenic 
levels in well 2, The division of Hydrogeology would like to use scientific studies rather than 
assumptions to prove/disprove contaminant levels. The Navy, in the Response, stated that "the 
Navy proposes to collect another round of groundwater sampling using low flow techniques." 
A summation table is presented for arsenic concentrations and includes results from one round 
of low flow sampling, but no interpretation is provided to the information in the table. How 
many rounds of low flow sampling were completed? 

The CH2M Hill Response states that no further investigation is necessary. However continued 
monitoring may be needed for the arsenic concentrations because well 2 was not resampled 
using the low flow techniques. 

CH2M·Jones Response: The Navy still intends to address this issue through their tanks 
program. The Navy will respond, accordingly. However, as a UST issue, it should not hold up 
the completion of the RFI portion of the site activities. 

Comment 2. Response to May 7. 1999 Comment #6. The response from CH2M·Jones states 
that further investigation is not needed. However based on the one round of low flow sampling 
shown in the table, continued monitoring may be needed at a minimum because the level of 
arsenic was found to be almost three times above the MCL of 50 ugIL. 

CH2M·Jones Response: CH2M·Jones concurs that further monitoring may potentially be 
reasonable for this site. However, the issue is whether the nature and extent have been 
delineated. CH2M-Jones believes that this has been achieved and should not delay the RFI 
process. The issue will be revisited during the CMS Work Plan planning and scoping. 

Comment 3. General comment on Response to June 30, 1999 Comments: Several responses 
state that additional information will be provide hy revised tables and page changes. When will 
this additional information be provided? 

CH2M·Jones Response: The proposed revisions were not submitted with the response to 
comments because it was necessary to verify that the proposed approaches would be acceptable. 
CH2M-Jones wanted to be sure that the approaches proposed in their response to comments 
would adequately address the concerns raised by SCDHEC in their May and June 1999 review 
comments on the Zone I RFI Report, Rev. O. As they were substantially acceptable, the revision 
materials are provided as a Zone I RFI Report Addendum, attached to this response to 
comments. 

Comment 4. Response to June 30, 1999 Comment # 21: In the CH2M Hill response they state 
that a copy of the UST removal is included. This report was not included. 

CH2M·.Jones Response: See response to Comment 3, above. 

5. Response to .June 30, 1999 Comment # 22: OWSs are usually not addressed under the UST 
program unless they are part of a virgin petroleum system. The majority of the OWS at the 
CNC are waste oil and other liquid waste tanks. Therefore the "standard sampling" under the 
USTs program is not sufficient to adequately characterize the possible contaminants that may 



be present at OWS sites. Furthermore, this issue has been addressed under a separate 
investigation and this site should remain open until the OWS investigation is complete. 

CU2M-Jones Response: As indicated in CH2M-Jones response to the initial comment 
[Danielsen 6/30/99; Comment 22] the February 27. 2001. this would be addressed as part of the 
RFI addendum. Please refer to the documentation provided under the tab: M. Danielsen 
6130199; Comment 22 of the Zone I RFI Report Addendum which is being submitted attached to 
this response to comments. 

Comment 6. Response to June 30, 1999 Comment # 27. The Division of Uydrogeology does not 
concur with the Navy or CH2M Hill response. Some OWS contained other wastes that may 
have contained chlorinated solvents and other constituents that could also contain metals. See 
comment # 5 in this document. 

CU2M-Jones Response: See response to Comment 5, above. 

Comment 7. Response to June 30, 1999 Comment # 28: The response does not address the 
original concern of the site not being fuDy characterized for a full scan of contaminants to 
include pesticides and metals. 

CU2M-Jones Response: The initial RFI Work Plan did not include plans for any groundwater 
sampling as part of the RFI. However, the geoprobe groundwater samples collected in March 
1998 from grid wells GDlOI3 and GDlOI3D were analyzed only for VOCs and SVOCs, both of 
which were detected. In October 1998. three permanent monitoring wells were installed and 
groundwater samples were collected to provide further delineation; these samples analyzed for 
an expanded suite of analytes that included VOCs. SVOCs, metals and cyanide. The third round 
of sampling was conducted in January 1999 and this time the groundwater samples were 
analyzed for the full suite of analytes: VOCs, SVOCs, pesticides, metals and cyanide. Based on 
the findings of the third sampling event, the analytical suite was again reduced to exclude 
pesticides. Consistent with RFI site characterization guidance, once the COPCs have been 
identified, it is not necessary to conduct full analyses when attempting to delineate the extent. 
Since a full suite was collected during the third sampling event and no pesticides were detected, 
it was appropriate to eliminate pesticides from the suite of analytes during the fourth sampling 
event. 

Comment 8. Response to June 30, 1999 Comment # 391: The Navy responded that the 681 
area where the former AST may need additional investigation and the need for additional 
sampling must be discussed as mentioned in the response to comment #37. The CU2M HiD 
response is not complete and is not acceptable at this time. 

CU2M-Jones Response: In preparing the Zone I RFI Report Addendum, CU2M-Jones 
conducted extensive review of historical documents and was unable to establish the existence of 
this AST that was reported to exist prior to the construction of Building 681. A detailed 
explanation of the research is provided under the tab: M. Danielsen 6130/99; Comment 37 of 
the Zone I RFI Report Addendum which is being submitted attached to this response to 
comments. 

1 This comment, as submitted by SCDHEC indicated that it was intended to address Michael Danielsen's June 30, 1999 
Comment 39, which addressed concerns regarding documentation of underground storage tank supply lines. CH2M-Jones 
has assumed that the comment is actually addressing CH2M-Jones' response to Michael Danielsen's June 30. 1999 Comment 
37, which addresses the former AST. 
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10.3.6 Nature and Extent of Contamination in Soil 

Zone I RCRA Facility Investigation Report 
Charleston Naval Complex 

Section 10 - Site-Specific Evaluations 
Revision: 1 

Table 10.3.10 summarizes the organic analytical results for sediment. Table 10.3.11 summarizes 

the inorganic analytical results for sediment. Analytes detected in the sediment are included in 

the Table 10.3.4 summary. The analytical results are included in Appendix D. 

Table 10.3.10 
AOCs 675/676/677 

Organic Analytical Results for Sediment (mglkg) 

Parameter 

Volatile Organic Compounds 

Acetone 

Semivolatile Organic Compounds 

Pyrone 

bis(2-Ethythexyl)phthalate (BEHP) 

Pesticides and PCBs 

4,4'-000 

U'-OOE 

4,4'·ODT 

Aldrin 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Heptachlor epoxide 

Methoxychlor 

alpha-BHC 

Gamma-BHC 

Notes: 
NL Not Listed 

Frequency of 
Frequency 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

NA 
~g/kg = 

Not Applicable/Not Available/Not Analyzed 
micrograms per kilogram 

10.3.48 

Range of 
Detection 

95.0 

730 

840 

6.5 

2.0 

2.8 

0.34 

3.7 

12.0 

5.5 

2.0 

12.0 

8.8 

4.0 

6.6 

0.59 

1.2 

Mean of 
Residenti I 

Detection RBCs 

95.0 780.000 

730 230,000 

840 

6.5 2,700 

2.0 1,900 

2.8 1.900 

0.34 38 

3.7 40 

12.0 47,000 

5.5 47,000 

2.0 47.000 

12.0 2.300 

8.8 2.300 

4.0 70 

6.6 39,000 

0.59 100 

1.2 490 



Table 10.3.11 
AOes 675/676/677 

Inorganic Analytical Results for Sediment (mglkg) 

Mean of 
Parameter Frequency of Detection Range of Detection Detection 

Aluminum (AI) 1/1 3,190 3,190 

Antimony (Sb) 1/1 0.22 0.22 

Ar.;enic (As) 1/1 0.52 0.52 

Barium (Ba) 1/1 12.4 12.4 

Calcium (Cd) 1/1 3,460 3,460 

Chromium (Cr) 1/1 10.9 10.9 

Cobalt (Co) 1/1 0.63 0.63 

Copper (Cu) 1/1 14.9 14.9 

Iron (Fe) 1/1 3,680 3,680 

Lead(Pb) 1/1 30.1 30.1 

Magnesium (Mg) 1/1 333 333 

Manganese (Mn) 1/1 23.9 23.9 

Nickel (Ni) 1/1 16.6 16.6 

Potassium (K) 1/1 156 156 

Sodium(Na) 1/1 276 276 

Tin (Sn) 1/1 1.9 1.9 

Zinc (Zn) 1/1 66.2 66.2 

Notes: 
NL Not Listed 
NA Not Applicable/Not Available/Not Analyzed 
mg/kg= milligrams per kilogram 

Volatile Organic Compounds in Sediment 

Acetone (95.0 JLg/kg) was the only VOC detected in sediment sample 675MOOOlOl. 

Semivolatile Organic Compounds in Sediment 

Two SVOCs - pyrene (730 JLg/kg) and bis(2-ethylhexyl)phthalate (840 JLg/kg) - were 

detected in the sediment sample. 

10.3.49 

RBCs 

7,800 

3.1 

0.43 

550 

16 

39 

470 

310 

NL 

400 

NL 

160 

160 

NL 

NL 

4,700 

2,300 



10.3.6 Nature and Extent of Contamination in Soil 

Zone I RCRA Facility Investigation Report 
Charleston Naval Complex 

Section 10 - Site~Specific Evaluations 
Revision: 1 

Table 10.3.10 summarizes the organic analytical results for sediment. Table 10.3.11 summarizes 

the inorganic analytical results for sediment. Analytes detected in the sediment are included in 

the Table 10.3.4 summary. The analytical results are included in Appendix D. 

Table 10.3.10 
Aoes 675/676/677 

Organic Analytical Results for Sediment (mg/kg) 

Frequency of 
Parameter 

Frequency 

Volatile Organic Compounds 

Acetone 1/1 

Semi volatile Organic Compounds 

Pyrene 1/1 

bis(2-Ethylhexyl)phthalate (BEHP) 1/1 

Pestiddes and PCBs 

4,4'-DDD 1/1 

4,4'-DDE 1/1 

4,4'-DDT 1/1 

Aldrin 1/1 

Dieldrin 1/1 

Endosulfan I 1/1 

Endosulfan II 1/1 

Endosulfan sulfate 1/1 

Endrin 1/1 

Endrin aldehyde 1/1 

Heptachlor epoxide 1/1 

Methoxychlor 1/1 

alpha~BHC 1/1 

Gamma-BHC 1/1 

Notes: 
NL Not Listed 
NA 
~g/kg = 

Not Applicable/Not Available/Not Analyzed 
micrograms per kilogram 

10.3.48 

Range of 
Detection 

95.0 

730 

840 

6.5 

2.0 

2.8 

0.34 

3.7 

12.0 

5.5 

2.0 

12.0 

8.8 

4.0 

6.6 

0.59 

1.2 

Mean of 
Residential 

Detection RBCs 

95.0 780,000 

730 230,000 

840 

6.5 2,700 

2.0 1,900 

2.8 1,900 

0.34 38 

3.7 40 

12.0 47,000 

5.5 47,000 

2.0 47,000 

12.0 2,300 

8.8 2,300 

4.0 70 

6.6 39,000 

0.59 100 

1.2 490 



Table 10.3.11 
AOCs 675/676/677 

Inorganic Analytical Results for Sediment (mglkg) 

Mean of 
Parameter Frequency of Detection Range of Detection Detection 

Aluminum (AI) 1/1 3,190 3,190 

Antimony (Sb) 1/1 0.22 0.22 

Arsenic (As) 1/1 0.52 0.52 

Barium (Ba) 1/1 12.4 12.4 

Calcium (Cd) 1/1 3,460 3,460 

Chromium (Cr) 1/1 10.9 10.9 

Cobalt (Co) 1/1 0.63 0.63 

CoppedCu) 1/1 14.9 14.9 

Iron (Fe) 1/1 3,680 3,680 

Lead(Pb) 1/1 30.1 30.1 

Magnesium (Mg) 1/1 333 333 

Manganese (Mn) 1/1 23.9 23.9 

Nickel (Ni) 1/1 16.6 16.6 

Potassium (K) 1/1 156 156 

Sodium (Na) 1/1 276 276 

Tin (Sn) 1/1 1.9 1.9 

Zinc (Zn) 1/1 66.2 66.2 

Notes: 
NL Not Listed 
NA Not Applicable/Not Available/Not Analyzed 
mg/kg= milligrams per kilogram 

Volatile Organic Compounds in Sediment 

Acetone (95.0 /lg/kg) was the only VOC detected in sediment sample 675MOOOI01. 

Semi volatile Organic Compounds in Sediment 

Two SVOCs - pyrene (730 /lg/kg) and bis(2-ethylhexyl)phthalate (840 /lg/kg) - were 

detected in the sediment sample. 
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RBCs 

7,800 

3.1 

0.43 

550 

16 

39 

470 

310 

NL 

400 

NL 

160 

160 

NL 

NL 

4,700 

2,300 



Zone I ReRA Facility Investigation Report 
Charleston NatJal Complex 

Section 10 - Site·Specific EtJaluations 
Revision: 0 

presents the risk and hazard for the exposure pathway. Since no VOCs were identified as COPCs 

in groundwater at the combined AOCs, the inhalation pathway was not addressed at this site. 

Hypothetical Site Residents 

For the ingestion pathway, the hazard indices for the adult and child resident are 1 and 3, 

respectively. The primary contributor to hazard indices for the groundwater ingestion pathway was 

thallium. No carcinogenic COPCs were identified in shallow groundwater; thus, no ILCR 

projections were made. 

Future Site Workers 

The hazard index for the ingestion exposure pathway was calculated to be 0.5. No carcinogenic 

COPCs were identified in shallow groundwater, and thus no ILCR projections were made. 

Current Site Workers 

Shallow groundwater is not currently used as a potable water source for the combined AOCs or other 

areas of Zone 1. In the absence of a completed exposure pathway, no threat to human health is posed 

by reported shallow groundwater contamination. 

COC Refinement 

Further review and risk analysis will be conducted during the CMS phase of the RCRA corrective 

action process on the COCs identified in this RFl. This effort will be conducted to provide a check 

that current risk assessment guidance and procedures are being followed at the time the CMS is 

prepared. 

COCs Identified 

USEPA has established a generally acceptable risk range of lE-04 to lE-06, and a hazard index 

threshold of 1.0 (unity). As recommended by SCDIffiC, a COC was considered to be any chemical 

10.3.10\ 
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presents the risk and hazard for the exposure pathway. Since no VOCs were identified as COPCs 

in groundwater at the combined AOCs, the inhalation pathway was not addressed at this site. 

Hypothetical Site Residents 

For the ingestion pathway, the hazard indices for the adult and child resident are 1 and 3, 

respectively. The primary contributor to hazard indices for the groundwater ingestion pathway was 

thallium. No carcinogenic COPCs were identified in shallow groundwater; thus, no ILCR 

projections were made. 

Future Site Workers 

The hazard index for the ingestion exposure pathway was calculated to be 0.5. No carcinogenic 

COPCs were identified in shallow groundwater, and thus no ILCR projections were made. 

Current Site Workers 

Shallow groundwater is not currently used as a potable water source for the combined AOCs or other 

areas of Zone I. In the absence of a completed exposure pathway, no threat to human health is posed 

by reported shallow groundwater contamination. 

COC Refinement 

Further review and risk analysis will be conducted during the CMS phase of the RCRA 

corrective action process on the COCs identified in this RFI. This effort will be conducted to 

provide a check that current risk assessment guidance and procedures are being followed at the 

time the CMS is prepared. 

COCs Identified 

USEPA has established a generally acceptable risk range of lE-04 to lE-06, and a hazard index 

threshold of 1.0 (unity). As recommended by SCDHEC, a COC was considered to be any chemical 
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contributing to a cumulative risk level of lE-06 or greater and/or a cumulative hazard index above 

1.0, and whose individual ILCR exceeds lE-06 or whose hazard quotient exceeds 0.1. 

For carcinogens, this approach is relatively conservative, because a cumulative risk level of lE-04 

(and individual ILCR of lE-06) is recommended by USEPA Region IV as the trigger for establishing 

COCs. The specified COC selection method was used in order to provide a more comprehensive 

evaluation of chemicals contributing to carcinogenic risk or noncarcinogenic hazard 

1O.3.lOla 
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10.4 AOCs 678, Firefighter School, Former Building 2-V411, and AOC 679, Former 

Wash Rack 

AOC 678 is the former site of Building ~ 1, the Firefighter School, northeast of Building NS-l 

in the northeastern portion of the southern peninsula. The firefighting school was reportedly 

constructed in 1947 and demolished circa 1955. Controlled fires may have been ignited and 

extinguished onsite for firefighter training. No other details regarding the design features or 

operating practices were available. Currently, the area is a paved parking lot. 

AOC 679 consists of a former wash rack noted on early CNC maps from the 1930s and 1940s. This 

former wash rack was located off the west edge of Building NS-l. No information is available 

regarding the design features, years of operation, or operating practices for the wash rack. It is 

assumed that activities at this unit included washing or cleaning of equipment in an external wash 

AOC 679 was originally believed to be collocated with AOC 678, which resulted in co-mingled 

sample IDs, but later review of historic construction drawings revealed that the wash rack was 

present only in 1943 at a location near the southeastern comer of the former firefighter school. 

Materials of concern at AOC 678/679 include petroleum hydrocarbons, VOCs, used oil, and grease. 

Currently, the paved parking lot is rarely used, therefore, potential receptors include workers that 

may be involved in invasive activities at the site. The ecology of the Cooper River is also a potential 

receptor. 

1 The Firefighter School is shown in historical data (Figure 2) to be located in Building 41 not Building 2-V as indicated in the 
Zone I RFI Report. Revision O. 
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Soil and groundwater were sampled in accordance with the Final Zone I RFI Work Plan, (EJ A&H, 

February 1995) and Section 3 of this report to fulfill CSI objectives. In March 1999, five geoprobe 

samples were collected on the eastern edge of AOC 678/679 at areas that were thought to correspond 

to former locations of "mock ups" for the old firefighter training area. An additional welllboring was 

located in the area of the former wash rack on September 1998. 

AOCs 678 and 679 are included in the northern part of Zone r, which is a fully developed coastline 

and not considered relevant to the ecological risk assessment (ERA) based on lack of habitat and 

receptors. It is designated on Figure 8.2 as a "Non-Ecological Area". 

10.4.1. 
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10.4 AOCs 678, Firefighter School, Former Building 411, and AOC 679, Former Wash Rack 

AOC 678 is the former site of Building 41, the Firefighter School, northeast of Building NS-l in the 

northeastern portion of the southern peninsula. The firefighting school was reportedly constructed 

in 1947 and demolished circa 1955. Controlled fires may have been ignited and extinguished onsite 

for firefighter training. No other details regarding the design features or operating practices were 

available. Currently, the area is a paved parking 101. 

AOC 679 consists of a former wash rack noted on early CNC maps from the 1930s and 1940s. This 

former wash rack was located off the west edge of Building NS-l. No information is available 

regarding the design features, years of operation, or operating practices for the wash rack. It is 

assumed that activities at this unit included washing or cleaning of equipment in an external wash 

area. 

AOC 679 was originally believed to be collocated with AOC 678, which resulted in co-mingled 

sample IDs, but later review of historic construction drawings revealed that the wash rack was 

present only in 1943 at a location near the southeastern comer of the former firefighter school. 

Materials of concern at AOC 678/679 include petroleum hydrocarbons, VOCs, used oil, and grease. 

Currently, the paved parking lot is rarely used, therefore, potential receptors include workers that 

may be involved in invasive activities at the site. The ecology of the Cooper River is also a potential 

receptor. 

Soil and groundwater were sampled in accordance with the Final Zone I RFI Work Plan, (E/ A&H, 

February 1995) and Section 3 of this report to fulfill CSI objectives. In March 1999, five geoprobe 

samples were collected on the eastern edge of AOC 678/679 at areas that were thought to correspond 

1 The Firefighter School is shown in historical data (Figure 2) to be located in Building 41 not Building 2-V as indicated in the 
Zone J RFI Report, Revision O. 

10.4.1 
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to fonner locations of "mock ups" for the old firefighter training area. An additional well/boring was 

located in the area of the fonner wash rack on September 1998. 

Aoes 678 and 679 are included in the northern part of Zone I, which is a fully developed coastline 

and not considered relevant to the ecological risk assessment (ERA) based on lack of habitat and 

receptors. It is designated on Figure 8.2 as a "Non-Ecological Area". 

1O.4.1a 
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subsurface soil. Lead and mercury exceeded their SSL and subsurface background concentration 

each in one sample. No other subsurface samples exceeded their SSL and background. 

Twelve metals were detected in surface soil at grid soil boring GDISBOI4. Two metals, barium and 

chromium, exceed their RBC and surface background values in the surface soil sample. Barium was 

detected in the surface soil sample at 1180 mg!kg, and chromium at 268 mg!kg. The remaining 

surface samples did not exceed their respecti ve RBC and background. 

Nine metals were detected in the subsurface sample from GDISBOI4. None of these detections 

exceeded the SSL and background values. 

10.4.3 Groundwater Sampling and Analysis 

The Final Zone I RFI Work Plan (E/A&H, February 1995) proposed three shallow monitoring wells 

at AOC 678/679. Subsequent to the work plan, geoprobe samples were collected to further define 

the extent of contamination at former firefighter "mock up" areas, and a fourth well was installed 

at the wash rack site. Six rounds of groundwater sampling were completed. During the first round 

of sampling, wells were sampled for VOCs, SVOCs, metals, cyanide, pesticides, PCBs, organotins, 

chlorides, TDS, and sulfates at DQO Level ill. Samples from rounds two and three were analyzed 

for cyanide and metals. Fourth round samples were analyzed for chloride, cyanide, sulfate, metals, 

, pesticides, VOCs, and TDS. Fifth round samples were taken from five shallow and four deep 

geoprobe samples collected along the boundary between AOC 679 and 680. These samples were 

analyzed for VOCs and SVOCs. A duplicate sample was taken in rounds two, three, four, and five. 

Sixth round sampling was conducted on well 679001 only and samples were analyzed for VOCs 

only. In addition, a shallow and deep grid-based monitoring well pair, GDI014 and GDII4D, was 

proposed and installed for use in characterizing the zone perimeter groundwater. Table 10.4.5 

summarizes the groundwater sampling at AOC 678/679. 

10.4.31 
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It is also important to note that, following the fifth sampling event, the nature and extent of 

constituents associated with AOC 678 had been adequately defined. However, a sixth sampling 

event was conducted on monitoring well MW 679001, only. This well was sampled for VOCs 

because the fifth sampling event indicated the presence of detectable levels of several VOCs, even 

though the first, second, third and fourth events did not demonstrate the presence of VOCs at 

detectable concentrations and the fifth sampling event for wells from AOC 678 did not have any 

significant detections of VOC constituents. As a result, MW 679001 was the only well sampled 

during the sixth event. 

1O.4.3la 
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It is also important to note that, following the fifth sampling event, the nature and extent of 

constituents associated with AOC 678 had been adequately defined. However, a sixth sampling 

event was conducted on monitoring well MW 679001, only. This well was sampled for VOCs 

because the fifth sampling event indicated the presence of detectable levels of several VOCs, even 

though the first, second, third and fourth events did not demonstrate the presence of VOCs at 

detectable concentrations and the fifth sampling event for wells from AOC 678 did not have any 

significant detections of VOC constituents. As a result, MW 679001 was the only well sampled 

during the sixth event. 
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Table 10.4.7 
AOC 678/679 

Inorganic Analytical Results for Groundwater ("giL) 

Tap Shallow 
Number of Samples 

Parameters Sample Detection Detection Mean 
Water 

Backgroun 
Exceeding Lower of 

Round Frequency Range RBClMC 
d 

RBC or MeL and 
L Background 

Aluminum First 1/3 171 171 3,700/NL 1,440 0 
(AI) Second 2/3 31.7 - 204 118 0 

Third 0/3 NO NO 0 
Fourth 2/3 26.2 - 69.1 47.7 0 
Fifth 0/0 NO NO 0 
Sixth 0/1 NO NO 0 

Arsenic First 1/3 5.3 5.3 0.045/50 23 0 
(As) Second 0/3 NO NO 0 

Third 1/3 11.6 11.6 0 
Fourth 0/3 NO NO 0 
Fifth 0/0 NO NO 0 
Sixth 0/1 NO NO 0 

Barium First 1/3 11.3 11.3 260/2,000 2.3 0 
(Ba) Second 2/3 10.1-17.6 13.9 0 

Third 0/3 NO NO 0 
Fourth 2/3 14.9 - 21.8 18.4 0 
Fifth 0/0 NO NO 0 
Sixth 0/1 NO NO 0 

Cadmium First 1/3 0.30 0.30 1.8/5 NA 0 
(Cd) Second 0/3 NO NO 0 

Third 0/3 NO NO a 
Fourth 0/3 NO NO 0 
Fifth 0/0 NO NO 0 
Sixth 0/1 NO NO a 

Chromium First 2/3 1.6 -1.7 1.65 18/100 14.3 0 
(Cr) Second 2/3 1.3- 2.65 1.98 a 

Third 0/3 NO NO 0 
Fourth 0/3 NO NO a 
Fifth 0/0 NO NO a 
Sixth 0/1 NO NO a 

Lead (Pb) First 2/3 2.6 - 3.5 3.05 15/15 4.4 0 
Second 0/3 NO NO a 
Third 0/3 NO NO 0 
Fourth 0/3 NO NO a 
Fifth 0/0 NO NO 0 
Sixth 0/1 NO NO 0 

Manganese First 3/3 42.3 - 245 139 73/NL 5,430 a 
(Mn) Second 2/3 220- 338 279 a 

Third 1/3 663 663 a 
10.4.36 
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Inorganic Analytical Results for Groundwater (l'glL) 

Tap 
Shallow 

Number of Samples 

Parameters Sample Detection Detection 
Mean 

Water 
Backgroun 

Exceeding Lower of 
Round Frequency Range RBClMC 

d 
RBC or MCl and 

l Background 
Fourth 2/3 126-187 157 a 
Fifth 0/0 ND ND a 
Sixth 1/1 42.3 42.3 a 

Nickel (Ni) First 2/3 1.5-2.5 2.0 73/100 13.3 a 
Second 0/3 ND ND a 
Third 1/3 1.9 1.9 a 
Fourth 0/3 ND ND a 
Fifth 0/0 ND ND a 
Sixth 0/1 ND ND a 

Selenium First 0/3 ND ND 18/SO ND a 
(Se) Second 0/3 ND ND a 

Third 0/3 ND ND a 
Fourth 1/3 3.1 3.13Gl a 
Fifth 0/0 ND ND a 
Sixth 0/1 ND ND 0 

Vanadium First 1/3 1.0 1.0 26/NL 14 a 
Second 0/3 ND ND a 
Third 0/3 ND ND a 
Fourth 0/3 ND ND a 
Fifth 0/0 ND ND a 
Sixth 0/1 ND ND a 

Zinc (Zn) First 1/3 11.5 11.5 l,loo/NL 14 a 
Second 0/3 ND ND a 
Third 0/3 ND ND a 
Fourth 0/3 ND ND a 
Fifth 0/0 ND ND a 
Sixth 0/1 ND ND 0 

Notes: 
NA Not applicable/Not available 
ND = Not detected/Not determined 
NL = Not listed 
I'g/L= micrograms per liter 
See Table 5.6 for inorganic screening concentrations and their sources. 

10.4.37 
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Table 10.4.7 
AOe 678/679 

Inorganic Analytical Results for Groundwater (llglL) 

Tap Shallow 
Number of Samples 

Parameters 
Sample Detection Detection 

Mean 
Water 

Backgroun 
Exceeding Lower of 

Round Frequency Range RBClMe 
d 

RBe or Mel and 
l Background 

Aluminum First 1/3 171 171 3,700/Nl 1,440 0 
(AI) Second 2/3 31.7 - 204 118 0 

Third 0/3 ND ND 0 
Fourth 2/3 26.2 - 69.1 47.7 0 
Fifth 0/0 ND ND 0 
Sixth 0/1 ND ND 0 

Arsenic First 1/3 5.3 5.3 0.045/50 23 0 
(As) Second 0/3 ND ND 0 

Third 1/3 11.6 11.6 0 
Fourth 0/3 ND ND 0 
Fifth 0/0 ND ND 0 
Sixth 0/1 ND ND 0 

Barium First 1/3 11.3 11.3 260/2,000 2.3 0 
(Ba) Second 2/3 10.1 -17.6 13.9 0 

Third 0/3 ND ND 0 
Fourth 2/3 14.9 - 21.8 18.4 0 
Fifth 0/0 ND ND 0 
Sixth 0/1 ND ND 0 

Cadmium First 1/3 0.30 0.30 1.8/5 NA 0 
(Cd) Second 0/3 ND ND 0 

Third 0/3 ND ND 0 
Fourth 0/3 ND ND 0 
Fifth 0/0 ND ND 0 
Sixth 0/1 ND ND 0 

Chromium First 2/3 1.6 -1.7 1.65 18/100 14.3 0 
(er) Second 2/3 1.3 - 2.65 1.98 0 

Third 0/3 ND ND 0 
Fourth 0/3 ND ND 0 
Fifth 0/0 ND ND 0 
Sixth 0/1 ND ND 0 

lead (Pb) First 2/3 2.6 - 3.5 3.05 15/15 4.4 0 
Second 0/3 ND ND 0 
Third 0/3 ND ND 0 
Fourth 0/3 ND ND 0 
Fifth 0/0 ND ND 0 
Sixth 0/1 ND ND 0 

Manganese First 3/3 42.3 - 245 139 73/NL 5,430 0 
(Mn) Second 2/3 220 - 338 279 0 

Third 1/3 663 663 0 
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Table 10.4.7 
AOC 678/679 

Inorganic Analytical Results for Groundwater (llglL) 

Parameters 
Sample Detection 
Round Frequency 

Fourth 2/3 
Fifth 0/0 
Sixth 1/1 

Nickel (Ni) First 2/3 
Second 0/3 
Third 1/3 
Fourth 0/3 
Fifth 0/0 
Sixth 0/1 

Selenium First 0/3 
(Se) Second 0/3 

Third 0/3 
Fourth 1/3 
Fifth 0/0 
Sixth 0/1 

Vanadium First 1/3 
Second 0/3 
Third 0/3 
Fourth 0/3 
Fifth 0/0 
Sixth 0/1 

Zinc (Zn) First 1/3 
Second 0/3 
Third 0/3 
Fourth 0/3 
Fifth 0/0 
Sixth 0/1 

Notes: 
NA Not applicable/Not available 
ND = Not detected/Not determined 
NL ~ Not listed 
pg/L= micrograms per liter 

Tap 
Detection 

Mean 
Water 

Range RBClMC 
L 

126-187 157 
ND ND 
42.3 42.3 

1.5-2.5 2.0 73/100 
ND ND 
1.9 1.9 
ND ND 
ND ND 
ND ND 

ND ND 18/SO 
ND ND 
ND ND 
3.1 3.1 
ND ND 
ND ND 

1.0 1.0 26/NL 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

11.5 11.5 1,100/NL 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

See Table 5.6 for inorganic screening concentrations and their sources. 

10.4.37 

Shallow 
Number of Samples 

Backgroun 
Exceeding Lower of 

d 
RBC or MCL and 

Background 

a 
a 
0 

13.3 0 
0 
0 
0 
0 
0 

ND a 
0 
0 
0 
a 
0 

14 0 
0 
0 
0 
0 
0 

14 0 
0 
a 
0 
0 
a 
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In accordance with recent cP AH guidance and Section 7 of this report, BEQs were calculated for 

cPAHs at AOC 678/679. The BEQ for shallow groundwater sample 678GP002 is 0.063 Ilg/L, 

which exceeds the RBC for benzo(a) pyrene of O.0092llg/L. 

Eight SVOCs were detected in deep groundwater geoprobe samples. All SVOCs were detected 

in the fifth round of sampling and none exceeded its tap-water RBC. Three SVOCs, benzoic 

acid, diethylphthalate, and phenol, were detected in deep groundwater at deep grid well 

GD114D. All three SVOCs were far below their tap-water RBC. 

Pesticides and PCBs in Groundwater 

No pesticides or PCBs were detected in shallow groundwater samples collected at AOC 

678/679. 

Aroclor-1260 was detected in the shallow grid well GDI014. Aroclor-1260 was detected at 

1.30 Ilg/L, exceeding its RBC of 0.0087 Ilg/L. No pesticides or PCBs were detected in the deep 

groundwater sample from GD114D. 

Inorganics in Groundwater 

Eleven metals were detected in AOC 678/679 shallow groundwater samples. None of the 

detections exceeded the RBC and shallow background values. 

In all, ten metals were detected during four groundwater sampling rounds at shallow grid well 

GDI014. All concentrations were far below their respective tap-water RBCs, MCLs, and shallow 

groundwater background concentrations. Ten metals were also detected during the four 

groundwater sampling rounds at deep grid well GDI14D. Again, all concentrations were far 

below their MCLs and/ or deep background values. 

10.4.42 
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In accordance with recent cP AH guidance and Section 7 of this report, BEQs were calculated for 

cPAHs at AOC 678/679. The BEQ for shallow groundwater sample 678GP002 is 0.063 p.g/L, 

which exceeds the RBC for benzo(a) pyrene of 0.0092 p.g/L. 

Eight SVOCs were detected in deep groundwater geoprobe samples. All SVOCs were detected 

in the fifth round of sampling and none exceeded its tap-water RBC. Three SVOCs, benzoic 

acid, diethylphthalate, and phenol, were detected in deep groundwater at deep grid well 

GDI14D. All three SVOCs were far below their tap-water RBC. 

Pesticides and PCBs in Groundwater 

No pesticides or PCBs were detected in shallow groundwater samples collected at AOC 

678/679. 

Aroclor-1260 was detected in the shallow grid well GDI014. Aroclor-1260 was detected at 

1.30 p.g/L, exceeding its RBC of 0.0087 p.g/L. No pesticides or PCBs were detected in the deep 

groundwater sample from GDI14D. 

Inorganics in Groundwater 

Eleven metals were detected in AOC 678/679 shallow groundwater samples. None of the 

detections exceeded the RBC and shallow background values. 

In all, ten metals were detected during four groundwater sampling rounds at shallow grid well 

GDI014. All concentrations were far below their respective tap-water RBCs, MCLs, and shallow 

groundwater background concentrations. Ten metals were also detected during the four 

groundwater sampling rounds at deep grid well GDI14D. Again, all concentrations were far 

below their MCLs and/ or deep background values. 
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Two organic compounds - acetaphenone and beta-BHC - were present in surface soil above 

their respective screening values. There were no organic exceedances in subsurface soil. 

Acetaphenone was detected in only one sample (679SB00801), while beta-BHC was detected in 

only two. Figure 10.4.2 presents the beta-BHC concentrations detected at AOC 678/679. The 

limited occurrence of these compounds is indicative of very little residual mass in soil available 

to leach via this pathway. The sources of these compounds in soil are not likely to be directly 

associated with past site activities (hydrocarbon burning as part of fuefighting activities). 

Additionally, neither of these compounds was detected in groundwater. Consequently the 

pathway is considered invalid with respect to organics. 

Three inorganics - chromium, lead and mercury - were present in soil above their respective 

screening values. Both lead and mercury exhibit an increase in concentration in subsurface soil, 

are above the zone background in subsurface soil, and are below their SSLs in surface soil. 

Conversely, chromium exhibited a decrease in concentration in subsurface soil. The reason for 

lead and mercury to be relatively enriched with depth is unknown, Emt 'News reEfHire seme 

me13ilii!iRg ageRt l\aviRg a felae\'ely lew flH (semetHiRg Ret i*ely EiHeetly asseeiates with site 

aeeviees). Hevre'ref, but many of the detected metals exhibited similar trends. It is both 

possible and probable that these trends are a result of natural variation in the site soil, which 

can occur in both native and non-native material. Mercury was not detected in site 

groundwater, whereas chromium and lead were widely detected, therefore validating the 

migration pathway. Figures 10.4.3, 10.4.4, and 10.4.5 present the concentrations of chromium, 

lead, and mercury respectively detected at AOC 6778/679. However, none of these detections 

were above groundwater screening values, and the pathway is not expected to be significant 

with respect to them. 

10.4,5.2 Groundwater Migration and Surface Water Cross-Media Transport 

Tables 10.4.9 and 10.4.10 compare maximum detected organic and inorganic constituent 

concentrations respectively in shallow groundwater samples to risk-based concentrations for 

10.4.47;). 
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Two organic compounds - acetaphenone and beta-BHC - were present in surface soil above 

their respective screening values. There were no organic exceedances in subsurface soil. 

Acetaphenone was detected in only one sample (679SB00801), while beta-BHC was detected in 

only two. Figure 10.4.2 presents the beta-BHC concentrations detected at AOC 678/679. The 

limited occurrence of these compounds is indicative of very little residual mass in soil available 

to leach via this pathway. The sources of these compounds in soil are not likely to be directly 

associated with past site activities (hydrocarbon burning as part of firefighting activities). 

Additionally, neither of these compounds was detected in groundwater. Consequently the 

pathway is considered invalid with respect to organics. 

Three inorganics - chromium, lead and mercury - were present in soil above their respective 

screening values. Both lead and mercury exhibit an increase in concentration in subsurface soil, 

are above the zone background in subsurface soil, and are below their SSLs in surface soil. 

Conversely, chromium exhibited a decrease in concentration in subsurface soil. The reason for 

lead and mercury to be relatively enriched with depth is unknown, but many of the detected 

metals exhibited similar trends. It is both possible and probable that these trends are a result of 

natural variation in the site soil, which can occur in both native and non-native materiaL 

Mercury was not detected in site groundwater, whereas chromium and lead were widely 

detected, therefore validating the migration pathway. Figures 10.4.3, 10.4.4, and 10.4.5 present 

the concentrations of chromium, lead, and mercury respectively detected at AOC 6778/679. 

However, none of these detections were above groundwater screening values, and the pathway 

is not expected to be significant with respect to them. 

10.4.5.2 Groundwater Migration and Surface Water Cross-Media Transport 

Tables 10.4.9 and 10.4.10 compare maximum detected organic and inorganic constituent 

concentrations respectively in shallow groundwater samples to risk-based concentrations for 

drinking water, and to chronic ambient saltwater quality criteria values for the protection of 

aquatic life 
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detections of flouranthene at AOC 678/679. The Cooper River is a potential receptor, thus validating the 

pathway. However, the relatively low detected concentrations of flouranthene, coupled with expected 

dilution upon discharge to the Cooper River, suggest that the pathway is not expected to be significant. 

10.4.5.3 Soil to Air Cross-Media Transport 

No surface soil parameters were present above their respective screening values for the soil to air 

pathway, thus the pathway is considered invalid for this AOC. 

10.4.5.4 Fate and Transport Summary 

Acetaphenone, beta-BHC, chromium, lead, and mercury were present in soil above their respective SSLs. 

Neither of the organics was detected in site groundwater, thus the pathway is considered invalid with 

respect to them. Lead and mercury exhibited an increase in concentration with depth, a trend noted in 

many of the detected metals. Conversely, chromium exhibited a decrease with depth. Becaase the site 

hbtoF)' does Rot iRclade the ase of ~ooteRlial lHaAilizing "geAts, it i,; e"peeted It is possible that these 

trends associated with depth represent natural variations within the site soil. _Both lead and chromium 

were detected in groundwater, thus the pathway is considered valid with respect to them. 

BEQs and in particular benzo(a}anthracene, were present in site groundwater at concentrations above 

their respective RBCs. Detection of benzo(a}anthracene was very limited, however, and it was actually 

nondetected during the most recent sampling round. Even though detections are not consistent in terms of 

frequency or concentration, the pathway is considered valid sat Rat significant ,hie to ROll Hes of the 

reSEJl-lfee. 

Flouranthene was detected in two of five geoprobe groundwater samples during the fifth sampling round 

slightly above its surface water screening criteria. The Cooper River is a potential receptor based on 

groundwater flow and proximity, Therefore the pathway is considered valid,_ But giveR 
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the eOllentratioHs aAa the JloteHlial fer nalHral atteA>Jatioll alollg Ihe flow Jlath aAa ailutioll UJlOII 

di.<eharge, it is Hot .-igniHeaAt. 

Gi ven the absence of surface soil exceedances for inhalation screening values, the soil to air pathway is 

considered invalid. 

10.4.6 Human Health Risk Assessment 

10.4.6.1Site Background and Investigative Approach 

The purpose of the investigation at AOC 678/679 (combined AOC 678) was the assessment of soil and 

groundwater potentially affected by past site activities. AOC 678 is the fonner fIrefIghter school. fonner 

Building V -2, a potential site of controlled burning of ignitable materials. AOC 679 is a fonner wash 

rack location. There is no information regarding the type of structure that existed, operating practices or 

other activities conducted at these sites. 

AOC 678 is the fonner site of Building 2-V, the FirefIghter School, northeast of Building NS-1 in the 

northeastern portion of the southern peninsula. The fIrefIghting school was reportedly constructed in 

1947 and demolished circa 1955. Controlled fIres may have been ignited and extinguished onsite for 

fIrefIghter training. No other details regarding the design features or operating practices were available. 

Currently, the area is a paved parking lot. 

AOC 679 consists of a fonner wash rack noted on early CNC maps for the 1930s and 1940s. This fonner 

wash rack was located off the west edge of Building NS- L No infonnation is available regarding the 

design features. Years of operation, or operating practices for the wash rack. It is assumed that activities 

at this unit included washing or cleaning of equipment in an external wash area. 

The Final lime I RFI Work Plan (ElA&H, February 1995) proposed three shallow monitoring wells at 

AOC 678/679. Subsequent to the work plan, geoprobe sample were collected to further 
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detections of flouranthene at AOC 678/679. The Cooper River is a potential receptor, thus validating the 

pathway. However, the relatively low detected concentrations of flouranthene, coupled with expected 

dilution upon discharge to the Cooper River, suggest that the pathway is not expected to be significant. 

10,4.5.3 Soil to Air Cross-Media Transport 

No surface soil parameters were present above their respective screemng values for the soil to air 

pathway, thus the pathway is considered invalid for this AOC. 

10.4.5.4 Fate and Transport Summary 

Acetaphenone, beta-BHC, chromium, lead, and mercury were present in soil above their respective SSLs. 

Neither of the organics was detected in site groundwater, thus the pathway is considered invalid with 

respect to them. Lead and mercury exhibited an increase in concentration with depth, a trend noted in 

many of the detected metals. Conversely, chromium exhibited a decrease with depth. It is possible that 

these trends associated with depth represent natural variations within the site soil. Both lead and 

chromium were detected in groundwater, thus the pathway is considered valid with respect to them. 

BEQs and in particular benzo(a)anthracene, were present in site groundwater at concentrations above 

their respective RBCs. Detection of benzo(a)anthracene was very limited, however, and it was actually 

nondetected during the most recent sampling round. Even though detections are not consistent in terms of 

frequency or concentration, the pathway is considered valid. 

Flouranthene was detected in two of five geoprobe groundwater samples during the fifth sampling round 

slightly above its surface water screening criteria. The Cooper River is a potential receptor based on 

groundwater flow and proximity. Therefore the pathway is considered valid. 
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Given the absence of surface soil exceedances for inhalation screening values, the soil to air pathway is 

considered invalid. 

10.4.6 Human Health Risk Assessment 

10.4.6.1Site Background and Investigative Approach 

The purpose of the investigation at AOC 678/679 (combined AOC 678) was the assessment of soil and 

groundwater potentially affected by past site activities. AOC 678 is the former firefighter school, former 

Building V -2, a potential site of controlled burning of ignitable materials. AOC 679 is a former wash 

rack location. There is no information regarding the type of structure that existed, operating practices or 

other activities conducted at these sites. 

AOC 678 is the former site of Building 2-V, the Firefighter School, northeast of Building NS-l in the 

northeastern portion of the southern peninsula. The flreflghting school was reportedly constructed in 

1947 and demolished circa 1955. Controlled fires may have been ignited and extinguished onsite for 

firefighter training. No other details regarding the design features or operating practices were available. 

Currently, the area is a paved parking lot. 

AOC 679 consists of a former wash rack noted on early CNC maps for the 1930s and 1940s. This former 

wash rack was located off the west edge of Building NS-l. No information is available regarding the 

design features. Years of operation, or operating practices for the wash rack. It is assumed that activities 

at this unit included washing or cleaning of equipment in an external wash area. 

The Final Zone I RFI Work Plan (ElA&H, February 1995) proposed three shallow monitoring wells at 

AOC 678/679. Subsequent to the work plan, geoprobe sample were collected to further 
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cac Refinement 

FUtther review and risk analvsis will be conducted duting the CMS phase of the RCRA 
corrective action process on the COCs identified in this RFI. This effort will be conducted to 
provide a check that CUtTent risk assessment £'uidance and procedures are being followed at the 
time the CMS is prepared. 
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COC Refinement 

Further review and risk analysis will be conducted during the CMS phase of the RCRA 
corrective action process on the COCs identified in this RFI. This effort will be conducted to 
provide a check that current risk assessment guidance and procedures are being followed at the 
time the CMS is prepared. 
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Residential use of the site would not be expected, based on current site uses and the nature of 

surrounding buildings. Current reuse plans call for continued commercial/industrial use of 

Zone I, specifically as a marine cargo terminal. If this area were to be used as a residential site, 

the buildings would be demolished, asphalt surface removed, and the surface soil conditions 

would likely change - the soils could be covered with landscaping soil and/ or a house. 

Consequently, exposure to conditions as represented by samples collected during the RFI 

would not be likely under a true future residential scenario. These factors indicate that 

exposure pathways assessed in this HHRA would generally overestimate the risk and hazard 

posed to current site workers and future site residents. 

Shallow groundwater is not currently used at combined AOC 678/679 for potable or industrial 

purposes. A basewide system provides drinking and process water to buildings throughout 

Zone 1. This system is slated to remain in operation under the current base reuse plan. As-a 

Feswt, sHaIlaw gFaHFlawateF 'Nsula Fist se usea HFlaer mture site seeFianas. There!sFe, tHe 

seeFiars e'laluatea iF! tHis HHRA is highly ESFlSeF'lati'le aHa assaeiatea paElvNays are Fist 

eJEpeEtea tsse Esmpletea iF! {F.e mture. 

Detennination of Exposure Point Concentrations 

Since less than 10 samples were collected for phorate, the maximum detected concentration was 

used as the EPC. The maximum concentrations of benzo(a)pyrene equivalents were used to 

quantify exposure using the 'hot spot' approach. The 95% UCLs of the reported soil 

concentrations were used as the exposure point concentrations for chromium and isodrin at this 

site. 

Frequency of Detection and Spatial Distribution 

Isodrin was the sole cac identified for surface soil. It was detected in two samples (6795B006 

and 6795B007), with a maximum concentration of 1,000 JLg/kg. The fraction ingested from 
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Residential use of the site would not be expected, based on current site uses and the nature of 

surrounding buildings. Current reuse plans call for continued commercial/industrial use of 

Zone I, specifically as a marine cargo terminal. If this area were to be used as a residential site, 

the buildings would be demolished, asphalt surface removed, and the surface soil conditions 

would likely change - the soils could be covered with landscaping soil and/or a house. 

Consequently, exposure to conditions as represented by samples collected during the RFI 

would not be likely under a true future residential scenario. These factors indicate that 

exposure pathways assessed in this HHRA would generally overestimate the risk and hazard 

posed to current site workers and future site residents. 

Shallow groundwater is not currently used at combined AOC 678/679 for potable or industrial 

purposes. A basewide system provides drinking and process water to buildings throughout 

Zone I. This system is slated to remain in operation under the current base reuse plan. 

Determination of Exposure Point Concentrations 

Since less than 10 samples were collected for phorate, the maximum detected concentration was 

used as the EPe. The maximum concentrations of benzo(a)pyrene equivalents were used to 

quantify exposure using the 'hot spot' approach. The 95% VCLs of the reported soil 

concentrations were used as the exposure point concentrations for chromium and isodrin at this 

site. 

Frequency of Detection and Spatial Distribution 

Isodrin was the sole COC identified for surface soil. It was detected in two samples (679SB006 

and 679SB007), with a maximum concentration of 1,000 Jlg/kg. The fraction ingested from 
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10.5 AOe 680, BUilding NS·26 UST and Grinding RoomlBrake Repair Area 

AOC 680 includes Building NS-26 and associated fonner grinding roomlbrake repair area. Building 

NS-26 was part of the Navy's Shore Intennediate Activity (SIMA) complex. The building was 

constructed in 1958 and renovated in 1985. Structures associated with NS-26 include several storage 

sheds and steel storage trailers. 

Three dip tanks were located in the west end of the facility and were used to clean ship parts. The 

contents of the tanks were tri-sodium phosphate, citric acid, and water. The tanks reportedly were 

cleaned bi-annually by CNC personnel. 

An initial assessment study in 1981 noted that the following hazardous wastes were generated at this 

facility: boiler cleaning solution (sulfuric acid and nitric acid); cleaning solvents (chlorinated 

hydrocarbons); and boiler test chemicals (mercuric nitrate). From 1958 through 1981, disposal 

practices reportedly included discharging neutralized boiler solutions, solvents, and mercuric nitrate 

solutions directly into the Cooper River. 

Historic information indicates that the area was used as a seaplane refueling ramp and as an oil 

storage area in the 1940s. 

In December 1996, a 200 gallon waste oil UST located on the north side of NS-26 was closed by 

removal. The UST assessment report noted that the tank and associated piping was :;cvcrlyscvcrc!v 

corroded and pitted but no holes were found. The assessment report also notes that the oil-water 

separator associated with this UST and referenced on early building plans could not be located at the 

time of UST removal. It i:; uGsun'H!B-tltaHhc--Dil wa:er separator hus l1ot-been llGed :;ince the-buildffig 

renovation,; in I9g5. The ",mae oil-ffink-apparenl+y-€ontinued to be w;cd aHcr 1985 by pOUJing w;cd 

oil down the pump O~It pipiHF-
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The assessment report stated that after sample results were reviewed. the northwest end of the 

excavation was extended approximatelv 7 fect out and 8 feet below ground sUlface levcUtnd was 

discontinued because of the close proximitv to sewer piping and no improvement in OVA 

readings. The assessment report also notes that the oil/water separator associated with this UST 

and referenced on earlv building plans could not be located at the time of UST removal. It is 

assumed that the oil-water separator h,lS. not bcenu~cd since (he building renovations in 1985. 

The waste oil tank apparently continued to be used after 1985 bv pouring used oil down the 

pump-out piping. 

In Mav 2001, a visual inspection was conQucted bv CH2M HILL personnel for the "missing" 

indoor oil/water separator. An oi IIwatcr separator was located at the northern end of the building 

adjacent to the parts cleaning area. Another oil/water separator was located outside on the west 

side of the bui Iding. In the southwest section of the building was a newly installed diesel engine 

testing area. The enginc testing facility was n~vcr used ang there was not an oil/Witter separator 

located in this area of the building. Both the UST and the oil/water separators (as auxiliary 

components of the UST system) will bc addressed under the Navy's Tanks Program rather than 

the RFL 

Materials of concern include VOCs and SVOCs. Potential receptors, include future site workers 

who may be involved in invasive activity that might bring them in direct contact with subsurface 

contaminants and hypothetical future residents. The ecology of the Cooper River is also a 

potential receptor. 

AOC 680 initially only included the former grinding room in Building NS-26, which was 

reportedly used to repair brake components containing asbestos. Building plans from 1969 show 

1O.5.1a 



Zone I RCRA Facility Investigation Report 
Charleston Naval Complex 

Section 10- Site-Specific Evaluations 
Revision: 1 

10.5 AOC 680, Building NS-26 UST and Grinding Room/Brake Repair Area 

AOC 680 includes Building NS-26 and associated former grinding roomlbrake repair area. Building 

NS-26 was part of the Navy's Shore Intermediate Activity (SIMA) complex. The building was 

constructed in 1958 and renovated in 1985. Structures associated with NS-26 include several storage 

sheds and steel storage trailers. 

Three dip tanks were located in the west end of the facility and were used to clean ship parts. The 

contents of the tanks were tri-sodium phosphate, citric acid, and water. The tanks reportedly were 

cleaned bi-annually by CNC personnel. 

An initial assessment study in 1981 noted that the following hazardous wastes were generated at this 

facility: boiler cleaning solution (sulfuric acid and nitric acid); cleaning solvents (chlorinated 

hydrocarbons); and boiler test chemicals (mercuric nitrate). From 1958 through 1981, disposal 

practices reportedly included discharging neutralized boiler solutions, solvents, and mercuric nitrate 

solutions directly into the Cooper River. 

Historic information indicates that the area was used as a seaplane refueling ramp and as an oil 

storage area in the 1940s. 

In December 1996, a 200 gallon waste oil UST located on the north side of NS-26 was closed by 

removal. The UST assessment report noted that the tank and associated piping was severely 

corroded and pitted but no holes were found. The assessment report also notes that the oil-water 

separator associated with this UST and referenced on early building plans could not be located at the 

time of UST removal. 
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The assessment report stated that after sample results were reviewed, the northwest end of the 

excavation was extended approximately 7 feet out and 8 feet below ground surface level and was 

discontinued because of the close proximity to sewer piping and no improvement in OVA 

readings. The assessment report also notes that the oil/water separator associated with this UST 

and referenced on early building plans could not be located at the time of UST removal. It is 

assumed that the oil-water separator has not been used since the building renovations in 1985. 

The waste oil tank apparently continued to be used after 1985 by pouring used oil down the 

pump-out piping. 

In May 2001, a visual inspection was conducted by CH2M HILL personnel for the "missing" 

indoor oil/water separator. An oil/water separator was located at the northern end of the building 

adjacent to the parts cleaning area. Another oil/water separator was located outside on the west 

side of the building. In the southwest section of the building was a newly installed diesel engine 

testing area. The engine testing facility was never used and there was not an oil/water separator 

located in this area of the building. Both the UST and the oil/water separators (as auxiliary 

components of the UST system) will be addressed under the Navy's Tanks Program rather than 

the RH. 

Materials of concern include VOCs and SVOCs. Potential receptors, include future site workers 

who may be involved in invasive activity that might bring them in direct contact with subsurface 

contaminants and hypothetical future residents. The ecology of the Cooper River is also a 

potential receptor. 

AOC 680 initially only included the former grinding room in Building NS-26, which was 

reportedly used to repair brake components containing asbestos. Building plans from 1969 show 
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the grinding room on the southern side of Building NS-26. Reportedly, brake repair ceased in 

1970. The area once occupied by the grinding room was remodeled in 1985 and is now a short 

hallway to the southern entrance to the building. 

Materials of concern include asbestos dust from brake repair. Air is the potential pathway of 

concern. Potential receptors include personnel involved with any aggressive activity that could 

disturb surfaces covered with asbestos. 

AOC 680 is included in the northern pal1 of Zone I. which is a fullv developed coast line and not 

considered to be relevant to the ccologicallisk assessment (ERA) based on the lack of habitat 

and receptors. It is dcsignat4e on Figure 8.2 as a "Non-Ecological Area". 

To fulfill the CSI objectives and to confirm the presence of any contamination from onsite 

activities, soil and groundwater were sampled in accordance with the final RFI work plan and 

Section 3 of this report. Microvacuum samples were collected in the former grinding room to 

confirm the presence, if any, of asbestos fibers. 

10.5.1 Soil Sampling and Analysis 

Soil was sampled in two rounds at AOC 680 from the locations shown on Figure 10.5.1. The 

Final RFI work plan proposed collecting one geoprobe soil sample, and four soil samples from 

the upper- interval and four from the lower- interval. Four proposed upper- interval samples and 

three of the four proposed lower- interval soil samples were collected. One lower-interval 

sample was not collected because the water table was encountered at less than 5 bgs. All 

samples were submitted for analysis at DQO Level ill for VOCs, SVOCs, and metals. 

Two samples selected as duplicates were analyzed at DQO Level IV for Appendix IX analytical 

parameters, which 
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the grinding room on the southern side of Building NS-26. Reportedly, brake repair ceased in 

1970. The area once occupied by the grinding room was remodeled in 1985 and is now a short 

hallway to the southern entrance to the building. 

Materials of concern include asbestos dust from brake repair. Air is the potential pathway of 

concern. Potential receptors include personnel involved with any aggressive activity that could 

disturb surfaces covered with asbestos. 

AOC 680 is included in the northern part of Zone I, which is a fully developed coast line and not 

considered to be relevant to the ecological risk assessment (ERA) based on the lack of habitat 

and receptors. It is designat4e on Figure 8.2 as a "Non-Ecological Area". 

To fulfill the CSI objectives and to confirm the presence of any contamination from onsite 

activities, soil and groundwater were sampled in accordance with the final RFl work plan and 

Section 3 of this report. Microvacuum samples were collected in the former grinding room to 

confirm the presence, if any, of asbestos fibers. 

10,5.1 Soil Sampling and Analysis 

Soil was sampled in two rounds at AOC 680 from the locations shown on Figure 10.5.1. The 

Final RFI work plan proposed collecting one geoprobe soil sample, and four soil samples from 

the upper- interval and four from the lower- interval. Four proposed upper- interval samples and 

three of the four proposed lower- interval soil samples were collected. One lower-interval 

sample was not collected because the water table was encountered at less than 5 bgs. All 

samples were submitted for analysis at DQO Level III for VOCs, SVOCs, and metals. 

Two samples selected as duplicates were analyzed at DQO Level IV for Appendix IX analytical 

parameters, which 
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Sampling 
Round 

1 

2 

3 

Notes: 

Sampling 
Date 

03/17/98 
03/18/98 
04/15/98 

08/21/98 

10/19/98 

Table 10.5.5 
AOC 680 

Groundwater Sampling Summary 

Number of Wells Sample Analyses 

GeoprobC" VOCs,SVOCs 

3 VOCs,SVOCs 

3 VOCs, SVOCs, metals 

1 VOCs,SVOCs 

Comments 

One shallow and 
one deep sample 

collected. 

Installed and 
sampled 680004 only 

a = One shallow and one deep geoprobe sample was collected near the boundary of AOC 680 and AOC 679. 

Figure 10.5.1 illustrates monitoring well locations. The shallow monitoring wells were 

installed at 12.5 feet bgs in the upper sand layer of the Wando Formation. The G.Qne deep 

monitoring point (680GP005) was advanced to a depth of approximately 22 feet bgs using 

DPT. However, the hole collapsed at 10 to 15 ft bgs, thereiore the monitoring point was 

sampled only during the first round then abandoned. As a result, no permanent deep well 

was installed. All wells were installed in accordance with Section 3.3 of this report. 

10.5.4 Nature and Extent of Contamination in Groundwater 

Table 10.5.6 summarizes the organic analytical results for groundwater at AOC 680 and is 

non-specific with respect to location. Inorganic analytical data for shallow groundwater are 

summarized in Table 10.5.7. Tables 10.5.8 and 10.5.9 summarize by location all analytes 

detected in the shallow and deep groundwater respectively at AOC 680. Appendix D is a 

complete analytical report for all samples collected in Zone 1. Unless a pennanent monitor 

well is installed, samples collected bvt the DPT sampling method are a one-time event and 

are not collected again during subsequent sanlpling events. 

Volatile Organic Compounds in Groundwater 

Eight VOCs were detected in shallow groundwater at AOC 680. Sample 680GP00501 

contained acetone (6800 )1g/L) and 2-butanone (MEK) (310 )1g/L), which exceeded their tap

water RBCs. Tetrachloroethene (PCE) exceeded is tap-water RBC in rounds one (1.4 )1g/L in 

10.5.14 



680GW00201) and two (2.0 )lg/L in 680GW00202). Sample 680GW002 contained 

Trichloroethene (TeE) 
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Sampling 
Round 

2 

3 

Notes: 

Sampling 
Date 

03/17/98 
03/18/98 
04/15/98 

08/21/98 

10/19/98 

Table 10.5.5 
AOe 680 

Groundwater Sampling Summary 

Number of Wells Sample Analyses 

Geoprobe" VOCs,SVOCs 

3 VOCs,SVOCs 

3 VOCs, SVOCs, metals 

1 VOCs,SVOCs 

Comments 

One shallow and 
one deep sample 

collected. 

Installed and 
sampled 680004 only 

a = One shallow and one deep geoprobe sample was collected near the boundary of AOC 680 and AOC 679. 

Figure 10.5.1 illustrates monitoring well locations. The shallow monitoring wells were 

installed at 12.5 feet bgs in the upper sand layer of the Wando Formation. The one deep 

monitoring point (680GP005) was advanced to a depth of approximately 22 feet bgs using 

DPT. However, the hole collapsed at 10 to 15 ft bgs, therefore the monitoring point was 

sampled only during the first round then abandoned. As a result, no permanent deep well 

was installed. All wells were installed in accordance with Section 3.3 of this report. 

10.5.4 Nature and Extent of Contamination in Groundwater 

Table 10.5.6 summarizes the organic analytical results for groundwater at AOC 680 and is 

non-specific with respect to location. lnorganic analytical data for shallow groundwater are 

summarized in Table 10.5.7. Tables 10.5.8 and 10.5.9 sununarize by location all analytes 

detected in the shallow and deep groundwater respectively at AOC 680. Appendix D is a 

complete analytical report for all samples collected in Zone 1. Unless a permanent monitor 

well is installed, samples collected byt the DPT sampling method are a one-time event and 

are not collected again during subsequent sampling events. 

Volatile Organic Compounds in Groundwater 

Eight VOCs were detected in shallow groundwater at AOC 680. Sample 680GP00501 

contained acetone (6800 JLg/L) and 2-butanone (MEK) (310 JLg/L), which exceeded their tap

water RBCs. Tetrachloroethene (PCE) exceeded is tap-water RBC in rounds one (1.4 /lg/L in 
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680GW00201) and two (2.0 Ilg/L in 680GW00202). Sample 680GW002 contained 

Trichloroethene (TeE) 
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AOC 681 is the abrasive blast booth on the west side of Building 681 used for stripping 

miscellaneous ship and boiler components. The blasting agent (aluminum oxide) is recycled through 

a cyclone separator and the generated wastes, primarily paint dust, are directed into an outdoor 

hopper and then into 55-gallon drums for disposal. 

Building 681 was constructed in 1981~ to serve as a shop and administration building for 

. Shore Intermediate Maintenance Activity (SIMA). The facility contained a hose shop; a canvas 

shop; a tool storage area; a valve shop; a lagging shop; an air conditioning and recovery shop; 

a hydraulics shop; a paint booth; a blasting booth; a pump shop; a machine shop; an electrical shop; 

and a varnish dip tank. The facility is currently used as a vessel support facility for the U.S. Coast 

Guard. 

An aboveground storage tank existed within the foot print of Building 681 (Figure 10.6.1) but was 

removed some time prior to construction of the building. Review of available site documentation 

did not provide any historical information relative to an aboveground tank in this area. 

(DANIELSEN 6/30/99 Comment 26) 

Two underground storage tanks (681-1 and 681-2) were associated with this facility. The tanks were 

installed in 1985, when the facility was constructed. Both tanks were closed by n:moval in early 

1997. 

UST 681-1 was an unregulated 100 gallon waste oil tank located on the southeast side of 

Building 681 and" 

UST 681-2 was an unregulated 20,000 gallon fuel oil tank located on the south side of Building 681. 

It stored fuel oil for boilers located in Buildings 681 and 680. Both tanks were closed in 1997 and 

in a letter dated November 12. 1997. SCDHEC noted "results would appear to indicate that no 
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additional endeavors for remedial actions and contaminant characterization are warranted at this 

time." (DANIELSEN 6/30/99 Comment 26) 

Building 680, which is located on the west side of Building 681, was constructed in 1975 and is used 

for maintenance activities similar to those conducted in Building 681. Engine parts and other 

equipment are cleaned in dip tanks and/or are sandblasted clean as part of repair and maintenance 

programs. 

AOC 681 is included in the northern part of Zone 1, which is a fully developed coastline and not 

considered relevant to the ecological risk assessment (ERA) based on lack of habitat and receptors. 

It is designated on Figure 8.2 as a "Non-Ecological Area". (BYRD 6/30/99 General Comment 2) 



10.6 AOC 681, Building 681 Blast Booth 

Zone I RCRA Facility Investigation Report 
Charleston Naval Complex 

Section 10- Site-Specific Evaluations 
Re\'ision: 1 

AOC 681 is the abrasive blast booth on the west side of Building 681 used for stripping 

miscellaneous ship and boiler components. The blasting agent (aluminum oxide) is recycled through 

a cyclone separator and the generated wastes, primarily paint dust, are directed into an outdoor 

hopper and then into 55-gallon drums for disposal. 

Building 681 was constructed in 1984 to serve as a shop and administration building for 

Shore Intermediate Maintenance Activity (SIMA). The facility contained a hose shop; a canvas 

shop; a tool storage area; a valve shop; a lagging shop; an air conditioning and recovery shop; 

a hydraulics shop; a paint booth; a blasting booth; a pump shop; a machine shop; an electrical shop; 

and a varnish dip tank. The facility is currently used as a vessel support facility for the U.S. Coast 

Guard. 

An aboveground storage tank existed within the foot print of Building 681 (Figure 10.6.1) but was 

removed some time prior to construction of the building. Review of available site documentation 

did not provide any historical information relative to an aboveground tank in this area. 

Two underground storage tanks (681-1 and 681-2) were associated with this facility. The tanks were 

installed in 1985, when the facility was constructed. Both tanks were closed by removal in early 

1997. UST 681-1 was an unregulated 100 gallon waste oil tank located on the southeast side of 

Building 681 and UST 681-2 was an unregulated 20,000 gallon fuel oil tank located on the south 

side of Building 681. It stored fuel oil for boilers located in Buildings 681 and 680. Both tanks were 

closed in 1997 and in a letter dated November 12, 1997, SCDHEC noted "results would appear to 

indicate that no additional endeavors for remedial actions and contaminant characterization are 

warranted at this time." 

Building 680, which is located on the west side of Building 681, was constructed in 1975 and is used 

for maintenance activities similar to those conducted in Building 681. Engine parts and other 
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equipment are cleaned in dip tanks and/or are sandblasted clean as part of repair and maintenance 

programs. 

Aoe 681 is included in the northern part of Zone I. which is a fully developed coastline and not 

considered relevant to the ecological risk assessment (ERA) based on lack of habitat and receptors. 

It is designated on Figure 8.2 as a "Non-Ecological Area". 
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An oil/water separator i£-was reportedly located between Buildings 680 and 681 and serviced both 

buildings. However, as confirmed by visual inspection, it has since been plugged and filled with 

In addition, a sanitary and industrial sewer system site plan map from 1968 indicates that an 

oillwater separator and associated UST was located just at the northeast corner of what is now 

Building 681. 

Materials of concern are lead-based paint and aluminum oxide in the blast booth area and solvents 

and petroleum products associated with the maintenance activities. Potential receptors include 

current or future site workers involved in invasive activities or working in or near the blast booth. 

Average particulate air emissions from the booth are 0.0004 pounds per hour or 0.00175 tons per 

year (Final Zone I RFI Work Plan, ElA&H, February 1995). 

To fulfill RFI objectives, soil, groundwater, and dust were sampled in accordance with the 

Final Zone I RFI Work Plan, (ElA&H, February 1995), and Section 3 of this report. Sampling 

was conducted to confirm the presence of any contamination from the onsite activities. 

10.6.1 Soil Sampling and Analysis 

Soil was sampled in four rounds in the area around AOC 681 and from area surrounding 

grid-based wells GDI013 and GDI13D. These locations shown on Figure 10.6.1. The 

Final Zone I RFI Work Plan (EI A&H, February 1995) proposed three soil samples collected from 

the upper interval and three from the lower interval. During the first round of soil sampling, three 

samples were collected from the upper interval and two samples were collected from the lower 

interval. The third proposed lower interval sample was not collected due to a water table less than 

5 feet bgs; saturated samples were not submitted for analysis. Samples were analyzed for 

organotins and the standard suite of chemicals, which includes VOCs, SVOCs, metals, cyanide, 

10.6.2 



Zone I RCRA Facility Investigation Report 
Charleston Naval Complex 
Section 10- Site-Specific Evaluations 
Revision: J 

An oil/water separator was reportedly located between Buildings 680 and 681 and serviced both 

buildings. However, as confirmed by visual inspection, it has since been plugged and filled with 

water. 

In addition, a sanitary and industrial sewer system site plan map from 1968 indicates that an 

oil/water separator and associated UST was located just at the northeast comer of what is now 

Building 681. 

Materials of concern are lead-based paint and aluminum oxide in the blast booth area and solvents 

and petroleum products associated with the maintenance activities. Potential receptors include 

current or future site workers involved in invasive activities or working in or near the blast booth. 

Average particulate air emissions from the booth are 0.0004 pounds per hour or 0.00175 tons per 

year (Final Zone I RFI Work Plan, ElA&H, February 1995). 

To fulfill RFI objectives, soil, groundwater, and dust were sampled in accordance with the 

Final Zone I RFI Work Plan, (EJA&H, February 1995), and Section 3 of this report. Sampling 

was conducted to confirm the presence of any contamination from the onsite activities. 

10.6.1 Soil Sampling and Analysis 

Soil was sampled in four rounds in the area around AOC 681 and from area surrounding 

grid-based wells GDI013 and GDI13D. These locations shown on Figure 10.6.1. The 

Final Zone I RFI Work Plan (EJA&H, February 1995) proposed three soil samples collected from 

the upper interval and three from the lower interval. During the first round of soil sampling, three 

samples were collected from the upper interval and two samples were collected from the lower 

interval. The third proposed lower interval sample was not collected due to a water table less than 

5 feet bgs; saturated samples were not submitted for analysis. Samples were analyzed for 

organotins and the standard suite of chemicals, which includes YOCs, SYOCs, metals, cyanide, 
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Sample 681SB00501 was collected during second-round sampling after an empty oil/water 

separator line was breached while coring through asphalt to collect soil samples. This sample 

was analyzed for pesticides, SVOCs, TPH, and VOCs to determine the extent, if any, of a 

release. Analytical results indicate no impact occurred as a result of the line breach. Metals 

were not included in the analytical suite because the putJ?ose of the sample was simply to 

confirm that no oil had been released into the surroundin& soil. If no oil was released, then it is 

reasonable to assume that no metals were released either. 

A third-round of geoprobe soil sampling was conducted in the area surrounding GOlO13 after 

VOCs and SVOCs were' detected in groundwater samples collected at this grid-based well 

location, which is adjacent to AOC 681. Soil samples originally collected from the location of 

GDI013 boring did not indicate elevated concentrations of VOCs and SVOCs, however, 

additional soil samples were collected from the area while groundwater samples were being 

collected with a geoprobe sampler. Three upper and three lower interval soil samples were 

collected using a geoprobe sampler (OPT) and analyzed for VOCs and SVOCs. Duplicate 

samples were not collected during this sampling event. 

A fourth round of soil sampling was conducted as a result of new information that indicated the 

presence of former oil/water separators and USTs on the north and east side of Building 681. 

Additional samples were also collected in the area between Buildings 680 and 681 to further 

delineate the extent of contamination. Six upper level and five lower level samples were 

collected. These samples were analyzed for VOCs, SVOCs, metals, cyanide, pesticides and 

PCBs. 

Grid-based soil-boring (GOlSB013) was drilled in the area of AOC 681 as noted in Figure 10.6.1. 

Upper and lower interval samples from this boring were analyzed for the Standard Suite of 

10.6.6 



Zone I RCRA Facility Investigation Report 
Charleston Naval Complex 

Section 10 - Site-Specific Evaluations 
Revision: 1 

parameters. Results of these analyses are presented in the Nature and Extent of Contamination 

discussion. Appendix D contains the complete analytical data report. 

In addition to the samples collected as part of the RFI effort, the Environmental Detachment 

Charleston (DET) was tasked with collecting additional surface soil samples adjacent to and 

inside Building 681. The DET collected six surface soil samples, two outside and four inside 

Building 681 in May, 1999. 
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Sample 681SB00501 was collected during second-round sampling after an empty oil/water 

separator line was breached while coring through asphalt to collect soil samples. This sample 

was analyzed for pesticides, SVOCs, TPH, and VOCs to determine the extent, if any, of a 

release. Analytical results indicate no impact occurred as a result of the line breach. Metals 

were not included in the analytical suite because the purpose of the sample was simply to 

confirm that no oil had been released into the surrounding soil. If no oil was released, then it is 

reasonable to assume that no metals were released either. 

A third-round of geoprobe soil sampling was conducted in the area surrounding GDI013 after 

VOCs and SVOCs were detected in groundwater samples collected at this grid-based well 

location, which is adjacent to AOC 681. Soil samples originally collected from the location of 

GDI013 boring did not indicate elevated concentrations of VOCs and SVOCs, however, 

additional soil samples were collected from the area while groundwater samples were being 

collected with a geoprobe sampler. Three upper and three lower interval soil samples were 

collected using a geoprobe sampler (DPT) and analyzed for VOCs and SVOCs. Duplicate 

samples were not collected during this sampling event. 

A fourth round of soil sampling was conducted as a result of new information that indicated the 

presence of former oil/water separators and USTs on the north and east side of Building 681. 

Additional samples were also collected in the area between Buildings 680 and 681 to further 

delineate the extent of contamination. Six upper level and five lower level samples were 

collected. These samples were analyzed for VOCs, SVOCs, metals, cyanide, pesticides and 

PCBs. 

Grid-based soil-boring (GDISB013) was drilled in the area of AOC 681 as noted in Figure 10.6.1. 

Upper and lower interval samples from this boring were analyzed for the Standard Suite of 
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parameters. Results of these analyses are presented in the Nature and Extent of Contamination 

discussion. Appendix D contains the complete analytical data report. 

In addition to the samples collected as part of the RFI effort, the Environmental Detachment 

Charleston (DET) was tasked with collecting additional surface soil samples adjacent to and 

inside Building 681. The DET collected six surface soil samples, two outside and four inside 

Building 681 in May, 1999. 
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Building 681. The DET collected SIX surface soil samples, two outside and four inside 

Building 681 in May, 1999. These locations are shown on Figure 10.6.1. 

10.6.2 Nature and Extent of Contamination in Soil 

Organic compound analytical results for soil are summarized in Table 10.6.2. Inorganic 

analytical results for soil are summarized in Table 10.6.3. Table 10.6.4 summarizes all analytes 

detected in soil at AOe 681. Appendix D contains complete analytical data report for all 

samples collected in Zone 1. including the data on samples collected bv the DET. 

Table 10.6.2 
AOC681 

Organic Compound Analytical Results for Soil (",gtkg) 

Number of 

Compound 
Sampling Frequency of Range of 

Mean 
RBC (Upper) Samples 

Interval Detection Detection SSL (Lower) Exceeding 
RBCor SSL 

Volatile Organics 

Acetone Upper 2114 12-48 30 780,000 0 

Lower 5/9 7·54 27.6 8,000 0 

Carbon Disulfide Upper 1/17 780.000 0 

Lower 0/6 ND ND 16.000 0 

Toluene Upper 3/14 2 2 1,600,000 0 

Lower 1/9 2 2 6,000 0 

Xylene Upper 1/14 3.3 3.3 16.000.000 0 

Lower 219 2.6 - 3.6 31 70.000 0 

Semi volatile Organics 

Acenaphthene Upper 1/14 140 140 470,000 0 

Lower 219 330 - 3,800 2,065 290,000 0 

Acetophenone Upper 0114 ND ND 780.000 0 

Lower 1/9 41 41 0.12 

Anthracene Upper 1114 640 640 2.300,000 0 

Lower 1/9 4,900 4,900 5,900,000 0 

Benzo(g,h.i)perylene Upper 1114 850 850 310.000 0 

Lower 1/9 3,800 3,800 1.1E+8 0 

BEQ' Upper 4114 69.2 - 3,445 945 87 3 
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Building 681. The DET collected SIX surface soil samples, two outside and four inside 

Building 681 in May, 1999. These locations are shown on Figure 10.6.1. 

10.6.2 Nature and Extent of Contamination in Soil 

Organic compound analytical results for soil are summarized In Table 10.6.2. Inorganic 

analytical results for soil are summarized in Table 10.6.3. Table 10.6.4 summarizes all analytes 

detected in soil at AOe 681. Appendix D contains complete analytical data report for all 

samples collected in Zone I, including the data on samples collected by the DET. 

Table 10.6.2 
AOC681 

Organic Compound Analytical Results for Soil (p.gIkg) 

Number of 

Compound 
Sampling Frequency of Range of 

Mean 
RBC (Upper) Samples 

Interval Detection Detection SSL (Lower) Exceeding 
RBCorSSL 

Volatile Organics 

Acetone Upper 2114 12 - 48 30 780,000 0 

Lower 5/9 7 -54 27.6 8,000 0 

Carbon Disulfide Upper 1117 780.000 0 

Lower 0/6 ND ND 16.000 0 

Toluene Upper 3/14 2 2 1,600,000 0 

Lower 1/9 2 2 6,000 0 

Xylene Upper 1114 3.3 3.3 16.000.000 0 

Lower 219 2.6 - 3.6 3.1 70.000 0 

Semivolatile Organics 

Acenapbtbene Upper 1114 140 140 470,000 0 

Lower 219 330 - 3.800 2,065 290,000 0 

Acetophenone Upper 0114 ND ND 780.000 0 

Lower 119 41 41 0.12 

Anthracene Upper 1114 640 640 2,300,000 0 

Lower 1/9 4.900 4,900 5,900,000 0 

Benzo(g,h,i)perylene Upper 1114 850 850 310.000 0 

Lower 119 3.800 3.800 1.2E+8 0 

BEQ' Upper 4114 69.2 - 3.445 945 87 3 
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Volatile Organic Compounds in Soil 

No VOCs were detected in soil samples at AOC 681 above their respective RBCs or SSLs. Two 

VOCs were detected in soil samples collected at grid-based well GDI013, however, they did not 

exceeded their respecti ve SSLs. 

Semivolatile Organic Compounds in Soil 

Twenty-one SVOCs were detected in AOC 681 surface soil samples. The following PARs exceeded 

their respective RBCs: benzo(a)anthracene (2,900 J.!g!kg), benzo(a)pyrene (2,300 J.!g!kg), 

benzo(b)fluoranthene (2,700 J.!glkg), dibenzo(a,h)anthracene (407 J.!glkg), and 

indeno(l,2,3-cd)pyrene (880 J.!glkg). Each of these exceedances occurred at boring 681SB00901. 

No other SVOCs exceeded their RBC in the surface soil samples and no SVOCs were detected in 

grid boring GDI013. Ten SVOCs were detected in the DET suite of s1ll1'ace soil samples. None of 

the PAHs exceeded their respecti ve RBCs. 

Twenty-four SVOCs were detected in subsurface soil samples. Again, only PAHs 

exceeded their respective SSLs. Benzo(a)anthracene (18,000 /I !!/k0') f"' __ b' benzo(a)pyrene 

(11 ,000 /lglkg), benzo(b )fluoranthene (20,000 /lglkg), benzo(k)fluoranthene (22,000 /lglkg), and 

dibenzo(a,h)anthracene (1,300 /lglkg), all in boring 681SBOOI02. No other subsurface SVOCs 

exceeded their SSL. 

In accordance with recent cPAH guidance (USEPA Interim Supplemental Guidance to RAGS: 

Region IV Bulletins, Human Health Risk Assessment, Bulletin No.2 [USEPA, 1995cll and Section 7 

of this report, BEQs were calculated for cPAHs at AOC 681. The BEQ for sample 681SBOOlOi is 

102 /lg!kg, 681SB00201 is 69.2 /lg!kg, 681SB00301 is 164 J.!g!kg, and 681SB00901 is 3,445 /lg!kg. 

Three samples exceed the RBC of 87 J.!g!kg. The BEQ for 681SBOOI02 is 16,783 /lglkg, which 

exceeds the SSL of 1,600 /lglkg. These detections are concentrated in the area between Buildings 

680 and 681. 

10.6.28 
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Volatile Organic Compounds in Soil 

No VOCs were detected in soil samples at AOC 681 above their respective RBCs or SSLs. 

Two VOCs were detected in soil samples collected at grid-based well GDI013, however, 

they did not exceeded their respective SSLs. 

Semivolatile Organic Compounds in Soil 

Twenty-one SVOCs were detected in AOC 681 surface soil samples. The following 

PAHs exceeded their respective RBCs: benzo(a)anthracene (2,900 p.g/kg), benzo(a)pyrene 

(2,300 p.g/kg), benzo(b)fluoranthene (2,700 p.g/kg), dibenzo(a,h)anthracene (407 p.g/kg), and 

indeno(l,2,3-cd)pyrene (880 p.g/kg). Each of these exceedances occurred at boring 

681SB00901. No other SVOCs exceeded their RBC in the surface soil samples and no 

SVOCs were detected in grid boring GDI013. Ten SVOCs were detected in the DET suite of 

surface soil samples. None of the PAHs exceeded their respective RBCs. 

Twenty-four SVOCs were detected in subsurface soil samples. Again, only PAHs 

exceeded their respective SSLs. Benzo(a)anthracene (18,000 p.g/kg), benzo(a)pyrene 

(11,000 p.g/kg), benzo(b)fluoranthene (20,000 p.g/kg), benzo(k)fluoranthene (22,000 p.g/kg), 

and dibenzo(a,h)anthracene (1,300 p.g/kg), all in boring 681SBOO102. No other subsurface 

SVOCs exceeded their SSL. 

In accordance with recent cPAH guidance (US EPA Interim Supplemental Guidance to 

RAGS: Region IV Bulletins, Human Health Risk Assessment, Bulletin No. 2 [USEPA, 

1995c]) and Section 7 of this report, BEQs were calculated for cPAHs at AOC 681. The 

BEQ for sample 681SBOO101 is 102 p.g/kg, 681SB00201 is 69.2 p.g/kg, 681SB00301 is 

164p.g/kg, and 681SB00901 is 3,445 p.g/kg. Three samples exceed the RBC of 87 p.g/kg. 

The BEQ for 681SBOO102 is 16,783 p.g/kg, which exceeds the SSL of 1,600 p.g/kg. These 

detections are concentrated in the area between Buildings 680 and 681. 
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The DET collected six additional surface soil samples adjacent to and/or inside Building 681 in the 

vicinity of boring 681SB009. A copy of the DET sampling report has been included in Appendix 

I of this report. The samples were analyzed for SVOCs only (due to the levels of PAHs detected in 

681SB009). The calculated BEOs for these six samples ranged from ND to 94.9 gg/kg (which 

exceeds the RBC of 87 gg/kg) beneath Building 681. This indicates that the contamination extends 

under the building on the southwest comer. 

Pesticides and PCBs in Soil 

Seventeen pesticides were detected in surface soils at AOC 681. No detections exceeded their RBC. 

Seven pesticides were detected in subsurface soil samples. None exceeded their SSL. 

Three pesticides were detected in soil samples collected at grid-based well GDIO 13, however, none 

of these exceeded their respective RBCs. 

Other Organic Compounds in Soil 

Dioxins and furans were detected in the duplicate sample collected at boring 681SB004. In 

accordance with recent dioxin guidance and Section 7 of this report, TEQs were calculated. The 

TEQ for 681SBOO401 is 3.20E-4 /Lg/kg, which is well below the RBC of 4,300 /Lg/kg. 

TPH was detected at 150 mg/kg in sample 681SB00501. 

Inorganic Elements in Soil 

Seventeen metals were detected in surface soil samples at AOC 681. Only one sample exceeded its 

RBC and background. Chromium (total) was detected at 73.5 /Lg/kg in sample 68lSBOl101. Eleven 

metals were detected in Grid boring GDISB01301. None exceeded their respective RBC and 

background values. 

10.6.29 
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The DET collected six additional surface soil samples adjacent to and/or inside Building 681 in the 
vicinity of boring 681SB009. The additional DET samples were collected to delineate the high 
PAHs levels initially encountered in boring 681S8009. A copy of the DET sampling report ii.fias 
beeR included as iHHIAttachment I to this report. The samples were analyzed for SVOCs only (due 
to the levels ofPAHs detected in 681SB009). The calculated BEQs for these six samples ranged 
from ND to 94.9 /lg!kg (which exceeds the RBC of 87 /lg!kg) beneath Building 681 (Table 10.6.4al. 
This indicates that the contamination extends under the building on the southwest comer. The 

analytical results in the DET borings SBA through SB-6 were below analvtical detection limits 
which delineates the contamination around 6815B009. 
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The DET collected six additional surface soil samples adjacent to and/or inside Building 681 in the 

vicinity of boring 681SB009. A copy of the DET sampling report has been included in Appendix 

I of this report. The samples were analyzed for SVOCs only (due to the levels ofPAHs detected in 

681SB009). The calculated BEQs for these six samples ranged from ND to 94.9 p.gfkg (which 

exceeds the RBC of 87 p.gfkg) beneath Building 681. This indicates that the contamination extends 

under the building on the southwest comer. 

Pesticides and PCBs in Soil 

Seventeen pesticides were detected in surface soils at AOC 681. No detections exceeded their RBC. 

Seven pesticides were detected in subsurface soil samples. None exceeded their SSL. 

Three pesticides were detected in soil samples collected at grid-based well GDIOI3, however, none 

of these exceeded their respective RBCs. 

Other Organic Compounds in Soil 

Dioxins and furans were detected in the duplicate sample collected at boring 681SB004. In 

accordance with recent dioxin guidance and Section 7 of this report, TEQs were calculated. The 

TEQ for 681SB00401 is 3.20E-4 p.g/kg, which is well below the RBC of 4,300 p.g/kg. 

TPH was detected at 150 mg/kg in sample 681SB00501. 

Inorganic Elements in Soil 

Seventeen metals were detected in surface soil samples at AOC 681. Only one sample exceeded its 

RBC and background. Chromium (total) was detected at 73.5 p.gfkg in sample 681SBOII01. Eleven 

metals were detected in Grid boring GDISB01301. None exceeded their respective RBC and 

background values. 
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The DET collected six additional surface soil samples adjacent to and/or inside Building 681 in the 

vicinity of boring 681SB009. The additional DET samples were collected to delineate the high 

PAHs levels initially encountered in boring 681SB009. A copy of the DET sampling report is 

included as Attachment I. The samples were analyzed for SVOCs only (due to the levels of PAHs 

detected in 681SB009). The calculated BEQs for these six samples ranged from ND to 94.9 J1.gjkg 

(which exceeds the RBC of 87 J1.gjkg) beneath Building 681 (Table 1O.6.4a). This indicates that the 

contamination extends under the building on the southwest comer. The analytical results in the DET 

borings SB-4 through SB-6 were below analytical detection limits which delineates the 

contamination around 681SB009. 
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One inorganic - chromium - was present in soil above its screening value. It was present in 

both surface and subsurface soil samples. It was only detected in groundwater in the grid-base 

well location (both shallow and deep samples). Figure 10.6.4 presents the chromium 

concentrations detected at AOC 681. The presence of chromium in soil is potentially consistent 

with past activities at Buildings 680 and 681 (maintenance shop) and the presence of chromium 

in soil and groundwater validates the pathway with respect to this parameter. 

10.6.5.2 Groundwater Migration to Surface Water Cross Media Transport 

Tables 10.6.11 and 10.6.12 compare maximum detected organic and inorganic constituent 

concentrations respectively, in shallow groundwater to risk-based concentrations for drinking 

water, and to chronic ambient saltwater quality criteria values for the protection of aquatic life 

(saltwater surface water chronic screening values). For inorganics, maximum concentrations in 

groundwater are screened against the greater of (a) risk-based drinking water concentrations or 

(b) corresponding background concentrations for groundwater, as well as to the saltwater 

surface water chronic values. To provide a conservative screening, no attenuation or dilution of 

constituents in groundwater is assumed before comparison to the relevant standards. It should 

be noted at tfle begi£1r1±Fls of tflis diseassion tflat the Fisk Based F'atfl'Nay fer shallow 

gro_dwater is eurrently an invalid F'athway simply Beeause tflere is no hl±lT\afl eOR5lURflHon of 

the grollndwater, e.g. tl-.ere is no end use reeeF'tor. This comparison is made for screening only, 

and to develop strategies for long-term management of the groundwater should an area 

containing deleterious levels be identified. 

Two semi-volatile compounds - acenaphthene and bis(2-ethylhexly}phathalate (BEHP) were 

present in groundwater at concentrations that exceeded their respective screening values. Both 

exhibited only slight exceedances. Acenaphthene was only detected in one geoprobe sample 

and BEHP was only detected above the screening value in one well in the second round. The 

inconsistent detections of acenaphthene would indicate that the pathway is not considered valid 

10.6.42 
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One inorganic - chromium - was present in soil above its screening value. It was present in 

both surface and subsurface soil samples. It was only detected in groundwater in the grid-base 

well location (both shallow and deep samples). Figure 10.6.4 presents the chromium 

concentrations detected at AOe 681. The presence of chromium in soil is potentially consistent 

with past activities at Buildings 680 and 681 (maintenance shop) and the presence of chromium 

in soil and groundwater validates the pathway with respect to this parameter. 

10.6.5.2 Groundwater Migration to Surface Water Cross Media Transport 

Tables 10.6.11 and 10.6.12 compare maximum detected organic and inorganic constituent 

concentrations respectively, in shallow groundwater to risk-based concentrations for drinking 

water, and to chronic ambient saltwater quality criteria values for the protection of aquatic life 

(saltwater surface water chronic screening values). For inorganics, maximum concentrations in 

groundwater are screened against the greater of (a) risk-based drinking water concentrations or 

(b) corresponding backgrOtmd concentrations for groundwater, as well as to the saltwater 

surface water chronic values. To provide a conservative screening, no attenuation or dilution of 

constituents in groundwater is assumed before comparison to the relevant standards. This 

comparison is made for screening only, and to develop strategies for long-term management of 

the groundwater should an area containing deleterious levels be identified. 

Two semi-volatile compounds - acenaphthene and bis(2-ethylhexly)phathalate (BEHP) were 

present in groundwater at concentrations that exceeded their respective screening values. Both 

exhibited only slight exceedances. Acenaphthene was only detected in one geoprobe sample 

and BEHP was only detected above the screening value in one well in the second round. The 

inconsistent detections of acenaphthene would indicate that the pathway is not considered valid 
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with respect to this constituent. The presence of BEHP is suspect (it is often a common 

laboratory artifact) and due to its absence in the most recent round of groundwater sampling as 

well as its absence from groundwater samples collected from the grid-based shallow well, the 

pathway for this constituent is considered invalid. Figure 10.6.5 presents concentrations of 

BEHP detected at AOC 681. 

Three inorganic constituents - copper, mercury, and silver - were present in groundwater at 

levels above their respective screening values for surface water migration. Copper was detected 

at approximately twice its background for shallow groundwater, but was not above its SSL in 

surface or subsurface soil. Figure 10.6.6 presents concentrations of copper detected at AOC 68l. 

Mercury was detected above its screening value for surface water migration but was only 

detected in the third round of sampling and was not detected in the grid-based well. Mercury 

detections were also below SSLs for surface and subsurface soil. Silver was only detected in one 

well in the first and third round of sampling and was not detected in the grid-based well. 

Additionally, silver was not detected in the soil samples collected at this site. The proximity of 

the Cooper River and the groundwater flow direction indicate that the river is a potential 

receptor of groundwater discharge, lmt atteRHatisR alsRg !;he Ils'Nf'ath aRa ailHtisR Hf'SR 

aiseharge ts the riyer will likely reaHee eSREeRtratisRs sf these ESRstirueRts ts ir.signifiEaRt 

le¥els. 

10.6.5.3 Soil to Air Cross-Media Transport 

No surface soil parameters were present above their respective screening values for the soil to 

air pathway, thus the pathway is considered invalid for this AOe. 

10.6.5.4 Fate and Transport Summary 

Acetophenone and BEQs were present in soil above their respective SSLs. Acetophenone was 

only detected in on of six subsurface soil samples and was not detected in any surface soil 

10.6.49 
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samples. There were no corresponding detections of this compound in the groundwater 

samples. 
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with respect to this constituent. The presence of BEHP is suspect (it is often a common 

laboratory artifact) and due to its absence in the most recent round of groundwater sampling as 

well as its absence from groundwater samples collected from the grid-based shallow well, the 

pathway for this constituent is considered invalid. Figure 10.6.5 presents concentrations of 

BEHP detected at AOC 681. 

Three inorganic constituents - copper, mercury, and silver - were present in groundwater at 

levels above their respective screening values for surface water migration. Copper was detected 

at approximately twice its background for shallow groundwater, but was not above its SSL in 

surface or subsurface soil. Figure 10.6.6 presents concentrations of copper detected at AOC 681. 

Mercury was detected above its screening value for surface water migration but was only 

detected in the third round of sampling and was not detected in the grid-based well. Mercury 

detections were also below SSLs for surface and subsurface soil. Silver was only detected in one 

well in the first and third round of sampling and was not detected in the grid-based well. 

Additionally, silver was not detected in the soil samples collected at this site. The proximity of 

the Cooper River and the groundwater flow direction indicate that the river is a potential 

receptor of groundwater discharge. 

10.6.5.3 Soil to Air Cross-Media Transport 

No surface soil parameters were present above their respective screening values for the soil to 

air pathway, thus the pathway is considered invalid for this AOe. 

10.6.5.4 Fate and Transport Summary 

Acetophenone and BEQs were present in soil above their respective SSLs. Acetophenone was 

only detected in on of six subsurface soil samples and was not detected in any surface soil 

samples. There were no corresponding detections of this compound in the groundwater 

samples. 

10.6.49 
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indicating that this lone detection may be an ano~aly and the soil-ta-groundwater pathway for 

this compound is not considered valid. BEQs were detected in both the surface and subsurface 

soil samples in an area between Buildings 680 and 681. However, there were no detections of 

BEQs in the shallow groundwater samples at the site. The absence of any BEQs in the shallow 

groundwater in this area indicates that the pathway may not be valid. 

Acenaphthene and BEHP were present in groundwater at concentrations that exceeded their 

respective screening values. Both exhibited only slight exceedances. Acenaphthene was only 

detected in one geoprobe sample and BEHP was only detected above the screening value in one 

well in the second round. The inconsistent detections and the fact that these constituents were 

not detected in the most recent sampling round would invalidate the pathway. 

Copper, mercury, and silver were present in groundwater at levels above their respective 

screening values for surface water migration. Copper was detected at approximately twice its 

background for shallow groundwater, but was not above its SSL in surface or subsurface soil. 

Mercury was detected above its screening value for surface water migration but was only 

detected in the third round of sampling and was not detected in the grid-based well. Mercury 

detections were also below SSLs for surface and subsurface soil. Silver was only detected in one 

well in the first and third round of sampling and was not detected in the grid-based well. 

Additionally, silver was not detected in the soil samples collected at this site. The proximity of 

the Cooper River and the groundwater flow direction indicate that the river is a potential 

receptor of groundwater discharge" "at atteRuatioR ,oloRg tf',e flo\\TatF. aRd diktiOR UPOR 

llischarge to the ri,·er ',,·ill likelY reduce concentrations oi the';e cOR.,tihlCRts to ir.sigrufica:-.t 
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indicating that this lone detection may be an anomaly and the soil-ta-groundwater pathway for 

this compound is not considered valid. BEQs were detected in both the surface and subsurface 

soil samples in an area between Buildings 680 and 681. However, there were no detections of 

BEQs in the shallow groundwater samples at the site. The absence of any BEQs in the shallow 

groundwater in this area indicates that the pathway may not be valid. 

Acenaphthene and BEHP were present in groundwater at concentrations that exceeded their 

respective screening values. Both exhibited only slight exceedances. Acenaphthene was only 

detected in one geoprobe sample and BEHP was only detected above the screening value in one 

well in the second round. The inconsistent detections and the fact that these constituents were 

not detected in the most recent sampling round would invalidate the pathway. 

Copper, mercury, and silver were present in groundwater at levels above their respective 

screening values for surface water migration. Copper was detected at approximately twice its 

background for shallow groundwater, but was not above its SSL in surface or subsurface soil. 

Mercury was detected above its screening value for surface water migration but was only 

detected in the third round of sampling and was not detected in the grid-based well. Mercury 

detections were also below SSLs for surface and subsurface soil. Silver was only detected in one 

well in the first and third round of sampling and was not detected in the grid-based well. 

Additionally, silver was not detected in the soil samples collected at this site. The proximity of 

the Cooper River and the groundwater flow direction indicate that the river is a potential 

receptor of groundwater discharge. 
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Groundwater 

The same conservative screening process used for soil is also used for groundwater. Of the 

CPSSS screened and eliminated from formal assessment, none were reported at a concentration 

close to its corresponding RBC (e.g. within 10% of their RBCs). Arsenic, manganese, and 

thallium were detected at concentrations exceeding their tap water RBCs, however, their 

maximum concentrations did not exceed their corresponding background concentrations. As a 

result, each chemical was eliminated from consideration in the risk assessment. 

Groundwater is not currently used as a potable water source at AOC 681, nor is it used in the 

surrounding area. Municipal water is readily available. l\s pre'lisusly meRlisRed, it is highly 

_likely tRat the site wild Be de'lelsped as a resideRtial area, aRd it is Hl1±ikely lRat a pstaele use 

"'reY ""suld Be iRstalled sRsite. It is prsBal;Jle iliat, if resideflEes were ESRstr1:lEted sRSite aRd aR 

rn:filtered 'Nell were mstaYed, ilie salini.fy aRd disssl'led sslids wSHld pre elude this aquifer 

hsm Being aR aEEeptaBle pstaBle water ssurEe. 

Background - Related Risk 

Soil 

Aluminum, arsenic, and manganese were detected in AOC 681 surface soil at concentrations 

above their respective RBCs. These elements were eliminated from consideration in the risk 

assessment based on comparison to corresponding background values. It is not unusual for 

naturally occurring or background concentrations of some elements to exceed risk-based 

concentrations. It is the risk assessments function to identify excess risk and/ or hazard, or that 

which is above background levels. The following is a discussion of the residential scenario 

risk/hazard associated with background concentrations of aluminum, arsenic, and manganese. 

The maximum surface soil concentration of aluminum (11900 mg/kg) for AOC 681 equates with 

HQs of 0.16 and 0.008 for the residential child and site worker, respectively. The background 

10.6.84 
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value for aluminum (27,400 mg/kg) resulted in HQs of 0.38 and 0.02 for the residential child 

and 

lO.6.84a 
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Groundwater 

The same conservative screening process used for soil is also used for groundwater. Of the 

crsss screened and eliminated from formal assessment, none were reported at a concentration 

close to its corresponding RBC (e.g. within 10% of their RBCs). Arsenic, manganese, and 

thallium were detected at concentrations exceeding their tap water RBCs, however, their 

maximum concentrations did not exceed their corresponding background concentrations. As a 

result, each chemical was eliminated from consideration in the risk assessment. 

Groundwater is not currently used as a potable water source at AOC 681, nor is it used in the 

surrounding area. Municipal water is readily available. 

Background - Related Risk 

Soil 

Aluminum, arsenic, and manganese were detected in AOC 681 surface soil at concentrations 

above their respective RBCs. These elements were eliminated from consideration in the risk 

assessment based on comparison to corresponding background values. It is not unusual for 

naturally occurring or background concentrations of some elements to exceed risk-based 

concentrations. It is the risk assessments function to identify excess risk and/ or hazard, or that 

which is above background levels. The following is a discussion of the residential scenario 

risk/hazard associated with background concentrations of aluminum, arsenic, and manganese. 

The maximum surface soil concentration of aluminum (11900 mg/kg) for AOC 681 equates with 

HQs of 0.16 and 0.008 for the residential child and site worker, respectively. The background 

value for aluminum (27,400 mg/kg) resulted in HQs of 0.38 and 0.02 for the residential child 

and 
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sampling was also performed with 21 upper and 18 lower samples taken and analyzed for 

metals and SVOCs analyses. Three third sound samples were duplicated and submitted for 

metals and SVOC analysis. 

No groundwater sampling was performed in conjunction with the AOC 685 RFI. 

10.7.6.2 

Soil 

co PC Identification 

Based on the screerung comparisons described in Section 7 of this RFI and presented in 

Table 10.7.7, the following COPCs were identified: benzo(a)pyrene equivalents, aluminum, 

antimony, arsenic, chromium, copper, lead, manganese, and thallium. Vanadium was 

identified as a COPC based on the results of Wilcoxon rank sum test analyses. 

10.7.6.3 Exposure Assessment 

Exposure Setting 

AOC 685 is a former smoke drum site. No base operations are currently conducted at AOC 685. 

This area is slated to be maintained as an undeveloped open buffer area, according to current 

base reuse plans. Groundwater is not currently used tfle rulufe as potable or process water, nor 

is such use anticipated in the future. 

Potentially Exposed Populations 

Potentially exposed populations are current and future site workers, hypothetical future site 

residents, and adolescent trespassers. Future site resident and worker exposure scenarios were 

addressed quantitatively in this risk assessment. The future site resident scenario was built on 

the premise that existing features would be removed and replaced with dwellings. The resident 

child scenario was considered to be conservatively representative of the adolescent trespasser. 
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sampling was also performed with 21 upper and 18 lower samples taken and analyzed for 

metals and SVOCs analyses. Three third sound samples were duplicated and submitted for 

metals and SVOC analysis. 

No groundwater sampling was performed in conjunction with the AOC 685 RFI. 

10.7.6.2 cope Identification 

Soil 

Based on the screening comparisons described in Section 7 of this RFI and presented in 

Table 10.7.7, the following COPCs were identified: benzo(a)pyrene equivalents, aluminum, 

antimony, arsenic, chromium, copper, lead, manganese, and thallium. Vanadium was 

identified as a COPC based on the results of Wilcoxon rank sum test analyses. 

10.7.6.3 Exposure Assessment 

Exposure Setting 

AOC 685 is a former smoke drum site. No base operations are currently conducted at AOC 685. 

This area is slated to be maintained as an undeveloped open buffer area, according to current 

base reuse plans. Groundwater is not currently used as potable or process water, nor is such 

use anticipated in the future. 

Potentially Exposed Populations 

Potentially exposed populations are current and future site workers, hypothetical future site 

residents, and adolescent trespassers. Future site resident and worker exposure scenarios were 

addressed quantitatively in this risk assessment. The future site resident scenario was built on 

the premise that existing features would be removed and replaced with dwellings. The resident 

child scenario was considered to be conservatively representative of the adolescent trespasser. 
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Sample Detection 
Parameters Round Frequency 

Aluminum First 0/4 
(AI) Second 014 

Third 014 
Fourth 1/4 
Fifth 3/4 
Sixth 014 

Antimon), Seventh 0/6 

~ 

Arsenic (As) FlBt 3/4 
Second 1/4 
Third 1/4 
Fourth 1/4 
Fifth 3/4 
Sixth 414 

Seventh ;)!!! 

Barium (Ba) First 0/4 
Second 414 
Third 0/4 
Fourth 414 
Fifth 3/4 
Sixth 414 

Beryllium FlBt 0/4 
(Be) Second 014 

Third 0/4 
Fourth 414 
Fifth 014 
Sixth 1/4 

Calcium (Ca) FlBt 414 
Second 414 
Third 414 
Fourth 414 
Ftftb 414 
Sixth 414 

Chromium First 314 
(Cr) Second 014 

Third 1/4 
Fourth 014 
Fifth 0/4 
Sixth 414 

Cobalt(Co) First 014 
Second 1/4 
Third 014 
Fourth 014 
Fifth '214 
Sixth 3/4 

Table 10.8.7 
AOC 687 and SWMU 16 

Zone I RCRA Facility Investigation Report 
Charleston Naval Complex 
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Revision: 1 

Inorganic Analytical Results for Groundwater (/lgIL) 

Number of Samples 
Shallow Exceeding lower of 

Tap-water Groundwater the RBC or MeL, 
Detection Range Mean RBClMCL Background and Background 

ND NO 3,700INL 1,440 0 
ND NO 0 
NO ND 0 
209 209 0 

300·1,000 537 0 
ND ND 0 

NO NO Q 

6.3 . 38.6 26.0 0.045150 23 2 
ND·73.7 73.7 I 

5.6 5.6 0 
39.3 39.3 I 

4.1 ·131 47.8 I 
3.3·58.3 17.3 I 

3.4 26.70 ill 1 
ND NO 260/2,000 110 0 

16.6·22.2 19.7 0 
ND NO 0 

13.0·20.8 16.0 0 
17.7·25.1 21.1 0 
22.3 - 49.3 34.8 0 

NO NO 7.3/4 1.1 0 
NO NO 0 
NO NO 0 

0.33·0.4 0.38 0 
NO ND 0 
0.30 0.30 0 

164,000·235,000 208,000 NUNL NL NA 
201,000 • 264,000 226,000 NA 
193,000 - 276,000 225,000 NA 
199,000·309.000 242.000 NA 
193,000·254,000 216.000 NA 
236,000·449,000 317.000 NA 

1.5 - 4.6 2.7 ISIIOO 14.3 0 
NO NO 0 
1.7 1.7 0 
NO NO 0 
NO NO 0 

12.7·26.1 20.1 3 

ND NO 2201NL 2.2 0 
3.1 3.1 0 
ND NO 0 
NO NO 0 

1.3 • 1.9 1.6 0 
4.0·4.7 4.33 0 

10.8.21 



Copper (Cu) FIrst 0/4 NO 
Second 111 2.1 
Third 0/4 NO 
Fourth ]J4 11.4-12.3 
FIfth 114 29.3 
Sixth 4/4 3.4 - 16.9 

Iron (Fe) FIrst 414 2,480 - 4,420 
Second 4/4 879 - 8,570 
Third ]J4 1,740 - 3,490 
Fourth 3/4 211 - 3,950 
FIfth 414 542 -13,700 
Sixth 414 795 -4,420 

Lead (Pb) FllSt 3/4 2.1 - 4.0 
Second 0/4 NO 
Third 0/4 NO 
Fourth 0/4 NO 
FIfth 0/4 NO 
Sixth 0/4 NO 

Seventh 0/6 NO 

Magnesium FIrst 414 111,000 - 140,000 
(Mg) Second 414 89,500 - 120,000 

Third 414 108,000 - I71,OOO 
Fourth 414 59,900 - 92,800 
FIfth 414 57,100 - 257,000 
Sixth 414 91,000 -160,000 

Manganese First 414 165 -1,330 
(Mn) Second 414 327 - 3,290 

Third ]J4 215 - 1,750 
Fourth 414 43.5 - 134 
FIfth 414 280 - 2,220 
Sixth 414 223 - 2,820 

Nickel (Ni) FIrst 414 2.0 - 23.9 
Second 3/4 1.5 - 24 
Third ]J4 1.1 - 2.0 
Fourth ]J4 11.1 - 15.7 
FIfth 114 19.3 
Sixth 414 6.5 - 23.9 

Potassium (K) FllSt 4/4 60,300 - 105,000 
Second 414 35,600 - 45,200 
Third 4/4 39,400 - 56,800 
Fourth 414 23,300 - 42,500 
FIfth 414 28,400 - 86,800 
Sixth 414 38,300 - 64,700 

Selenium (Se) FIrst 0/4 ND 
Second 0/4 ND 
Third 0/4 NO 
Fourth 414 3.4 - 8.5 
FIfth 0/4 NO 
Sixth 114 0.93 

NO 
2.1 
NO 
11.9 
29.3 
10.2 

3,390 
3,840 
2,620 
1,780 
5,830 
2,429 

2.9 
NO 
NO 
NO 
NO 
NO 

NO 

123,000 
101,000 
126,000 
78,400 
120,000 
125,075 

735 
1,660 
983 
94.6 
1,020 
1,046 

11.9 
9.9 
1.6 
13.4 
19.3 
11.6 

76,100 
41,600 
46,800 
34,900 
48,000 
50,500 

ND 
ND 
ND 
5.0 
NO 
0.93 
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150/1,300 4.4 0 
0 
0 
0 
0 
0 

NlJNL NL NA 
NA 
NA 
NA 
NA 
NA 

15115 4.4 0 
0 
0 
0 
0 
0 

Q 

NlJNL NL NA 
NA 
NA 
NA 
NA 
NA 

731NL 5,430 0 
0 
0 
0 
0 
0 

731100 13.3 0 
0 
0 
0 
0 
0 

NlJNL NL NA 
NA 
NA 
NA 
NA 
NA 

18150 NO 0 
0 
0 
0 
0 
0 



Sodium (Na) Fm;t 4/4 375,000 - 895,000 541,000 
Second 4/4 389,000 - 509,000 453.000 
Third 4/4 470,000 - 945,000 644,000 
Fourth 4/4 1,980 - 361,000 170,000 
Fifth 4/4 192,000 - 1,390,000 553,000 
Sixth 4/4 2%,000 - 674,000 465,750 

Tin (Sn) First 4/4 104 - 221 177 
Second 0/4 ND ND 
Third 0/4 ND ND 
Fourth 0/4 ND ND 
Fifth 0/4 ND ND 
Sixth 0/4 ND ND 

Thallium (TI) Fm;t 0/4 ND ND 
Second 0/4 ND ND 
Third 0/4 ND ND 
Fourth 2/4 2.7 - 5.2 4.0 
Fifth 0/4 ND ND 
Sixth 0/4 ND ND 

Seventh 0/4 ND ND 

Vanadinm (V) Fm;t 0/4 ND ND 
Second 4/4 1.0 - 1.8 1.2 
Third 0/4 ND ND 
Fourth 2/4 5.7 -6.2 6.0 
Fifth 0/4 ND ND 
Sixth 4/4 3.1 - 5.0 3.95 

Zinc (Zn) First 4/4 23.3 - 41.4 33.8 
Second 2/4 4.5 - 8.1 6.3 
Third 114 29.7 29.7 
Fourth 2/4 6.4 - 8.4 7.4 
Fifth 114 14.6 14.6 
Sixth 4/4 9.1 - 23.4 16.1 

Noles: 
NA Not ApplicableJNot Available 
ND Not DetectedlNot Determined 
NL Not Listed 
~iYL Micrograms per liter 
See Table 5.6 for inorganic screening concentrations and their sources. 
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NUNL NL NA 
NA 
NA 
NA 
NA 
NA 

2,2001NL NA 0 
0 
0 
0 
0 
0 

0.2612 2.0 0 
0 
0 
2 
0 
0 

Q 

26!NL 14 0 
0 
0 
0 
0 
0 

1,100/NL 24.4 0 
0 
0 
0 
0 
0 



Sample Detection 
Parameters Round Frequency 

Aluminum First 014 
(AI) Second 0/4 

'Third 0/4 
Fourth 114 
Fifth 3/4 
Sixth 0/4 

Antimony Seventh 0/6 
(Sh) 

Arsenic (As) First 3/4 
Second 1/4 
Third 1/4 
Fourth 114 
Fifth 314 
Sixth 414 

Seventh 3/6 

Barium (8a) First 014 
Second 414 
Third 014 
Fourth 414 
Fifth 314 
Sixth 414 

Beryllium First 014 
(B'1 Second 014 

Third 014 
Fourth 414 
Fifth 014 
Sixth 114 

Calcium (Ca) First 414 
Second 414 
Third 4/4 
Fourth 4/4 
Fifth 414 
Sixth 414 

Chromium First 3/4 
IC,) Second 014 

Third 114 
Fourth 014 
Fifth 014 
Sixth 414 

Cobalt (Co) First 014 
Second 114 
Third 014 
Fourth 014 
Fifth 214 
Sixth 314 

Table 10.8.7 
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Inorganic Analytical Results for Groundwater (llgfL) 

Number of Samples 
Shallow Exceeding lower of 

Tap-water Groundwater the RBe or MeL, 
Detection Range Mean RBCIMCL Background and Background 

NO ND 3,7ooINL 1,440 0 
NO NO 0 
NO NO 0 
209 209 0 

300 - 1,000 537 0 
NO NO 0 

NO NO 0 

63 - 386 26.0 0045150 23 2 
NO - 737 73.7 1 

5.6 5.6 0 
393 39.3 

4.1 - 131 47.8 
3.3 - 58.3 17.3 

3.4 - 26.70 11.4 

NO NO 260/2.000 110 0 
16.6 - 22.2 19.7 0 

NO NO 0 
13.0 - 20,8 16.0 0 
17.7 - 25,1 21.1 0 
223 - 493 34.8 0 

NO NO 7.3/4 1.1 0 
NO NO 0 
NO NO 0 

0.33 - 0.4 038 0 
NO NO 0 
030 030 0 

164,000 - 235,000 208,000 NUNL NL NA 
201,000 - 264,000 226,000 NA 
193,000 - 276,000 225,000 NA 
199,000 - 309,000 242,000 NA 
193,000 - 254,000 216,000 NA 
236,000 - 449,000 317,000 NA 

1.5 - 4.6 2.7 18/100 14.3 0 
NO NO 0 
1.7 1.7 0 
NO NO 0 
NO NO 0 

12.7 - 26.1 20.1 3 

NO NO 220lNL 2.2 0 
3.1 3,1 0 
NO NO 0 
NO NO 0 

I.J - 1.9 1.6 0 
4.0 - 4.7 433 0 
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Copper (Cll) First 014 ND 
Second III 2.1 
Third 014 ND 
Fourth 2/4 11.4 - 12.3 
Fifth 114 293 
Sixth 414 3.4 - 16.9 

Iron (Fe) First 414 2,480 - 4,420 
Second 414 879 - 8,570 
Third 214 1,740 - 3,490 
Fourth 314 211 - 3,950 
Fifth 414 542 -13,700 
Sixth 414 795 - 4,420 

Lead (Pb) First 314 2.1 - 4.0 
Second 014 ND 
1lUrd 014 ND 
Fourth 014 ND 
Fifth 014 ND 
Sixth 014 ND 

Seventh 016 ND 

Magnesium First 414 111,000 - 140,000 
(Mg) Second 414 89,500 - 120,000 

Third 414 108,000-171,000 
Fourth 414 59,900 - 92,800 
Fifth 414 57.100 - 257,000 
Sixth 414 91.000 - 16(),000 

Manganese First 414 165 - 1.330 
(Mn) Second 414 327 - 3,290 

Third 214 215 - 1,750 
Fourth 414 43.5 - 134 
Fifth 414 280 - 2.220 
Sixth 414 223 - 2,820 

Nickel (Ni) First 414 2.0 - 23.9 
Second 314 1.5 - 24 
Third 214 1.1 - 2.0 
Fourth 214 11.1 - 15.7 
Fifth 114 19.3 
Sixth 414 65 - 239 

Potassium (K) First 414 60,300 - 105,000 
Second 414 35,600 - 45,200 
Third 414 39,400 - 56,800 
Fourth 414 23.300 - 42.500 
Fifth 414 28,400 - 86,800 
Sixth 414 38,300 - 64,700 

Selenium (Se) First 014 ND 
Second 014 ND 
Third 014 ND 
Fourth 414 3.4 - S.5 
Fifth 014 ND 
Sixth 114 0.93 

ND 
2.1 
ND 
11.9 
29.3 
10.2 

3,390 
3,840 
2,620 
1,780 
5,830 
2,429 

2.9 
ND 
ND 
ND 
ND 
ND 

ND 

123,000 
101,000 
126,000 
78,400 
120,000 
125.075 

735 
1,660 
983 
94.6 
1,020 
1,046 

11.9 
9.9 
1.6 
13.4 
19.3 
11.6 

76,100 
41,600 
46,800 
34,900 
48,000 
50,500 

ND 
ND 
ND 
5.0 
ND 
0.93 
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150llJOO 4.4 0 
0 
0 
0 
0 
0 

NUNL NL NA 
NA 
NA 
NA 
NA 
NA 

15115 4.4 0 
0 
0 
0 
0 
0 

0 

NUNL NL NA 
NA 
NA 
NA 
NA 
NA 

731NL 5,430 0 
0 
0 
0 
0 
0 

731100 13.3 0 
0 
0 
0 
0 
0 

NUNL NL NA 
NA 
NA 
NA 
NA 
NA 

ISI50 ND 0 
0 
0 
0 
0 
0 



Sodium (Na) First 4/4 375.000 - 895.000 541.000 
Second 4/4 389.000 - 509.000 453.000 
Third 4/4 470.000 - 945.000 644.000 
Fourth 4/4 1.980 - 361.000 170.000 
Fifth 4/4 192.000 - 1.390.000 553.000 
Sixth 4/4 296.000 - 674.000 465.750 

Tin (Sn) First 4/4 104 - 221 177 
Second 0/4 ND ND 
Third 0/4 ND ND 
Fourth 0/4 ND ND 
Fifth 0/4 ND ND 
Sixth 0/4 ND ND 

Thallium (Tl) First 0/4 ND ND 
Second 0/4 ND ND 
Third 0/4 ND ND 
Fourth 2/4 2.7 - 5.2 4.0 
Fifth 0/4 ND ND 
Sixth 0/4 ND ND 

Seventh 2/6 ND ND 

Vanadium (V) First 0/4 ND ND 
Second 414 1.0 - 1.8 1.2 
Third 0/4 ND ND 
Fourth 214 5.7 - 6.2 6.0 
Fifth 0/4 ND ND 
Sixth 4/4 3.1 - 5.0 3.95 

Zinc (Zn) First 4/4 23.3 - 41.4 33.8 
Second 2/4 4.5 - 8.1 6.3 
Third 1/4 29.7 29.7 
Fourth 2/4 64-84 7.4 
Fifth 114 14.6 14.6 
Sixth 4/4 9.1 - 23.4 16.1 

Noles: 
NA Not Applicable/Not Available 
ND Not DetectedINot Determined 
NL Not Listed 
~g1L Micrograms per liter 
See Table 5.6 for inorganic screening concentrations and their sources. 
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NUNL NL NA 
NA 
NA 
NA 
NA 
NA 

2.2oo/NL NA 0 
0 
0 
0 
0 
0 

02612 2.0 0 
0 
0 
2 
0 
0 

0 

26/NL 14 0 
0 
0 
0 
0 
0 

1.loo/NL 24.4 0 
0 
0 
0 
0 
0 
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Inorganics in Groundwater 

------------_. 

Twenty metals were detected in shallow groundwater at the combined sites. Arsenic exceeded its tap

water RBC and shallow background concentration at well 687002 during the first (33.2 p.gIL). second 

(73.7 p.gIL). fourth (39.3 p.gIL). fifth (131 p.gIL). and sixth (58.3 p.gIL) sampling rounds. Arsenic 

also exceeded its tap-water RBC and shallow background standard at 687001 (38.6 p.gIL) during the 

first sampling round. Chromium exceeded its tap-water RBC and shallow background concentration 

in well 687001 (20.9 p.gIL). 687003 (20.7 p.gIL). and 687004 (26.1 p.gIL) during the sixth sampling 

round. Thallium exceeded its tap-water RBC. MCL. and shallow background concentration at wells 

687001 (5.2 p.gIL) and 687002 (2.7 p.gIL) during the fourth sampling round. No other metals 

exceeded their tap-water RBC. MCL. or shallow background concentration at the combined sites. 

Sixteen metals were detected in shallow groundwater at GDl008. Antimony (5.6 p.gIL) exceeded its 

tap-water RBC during the third sampling round. Chromium (22.7 p.gIL) exceeded its tap-water RBC 

and shallow background during the sixth sampling round. All other shallow groundwater metal 

concentrations were far below their tap-water RBCs. MCLs. and shallow groundwater background 

concentrations. 

Thirteen metals plus cyanide were detected in deep groundwater at GDI08D. During the second 

sampling round. thallium (5.5 p.gIL) exceeded its tap-water RBC. MCL. and deep groundwater 

background concentration. During the third sampling round. antimony (5.4 p.gIL) exceeded its tap

water RBC. All other deep groundwater metal/cyanide concentrations were far below their tap-water 

RBCs. MCLs. and deep groundwater background concentrations. 

An additional groundwater sampling event was conducted on May 25, 1999. Groundwater samples 

were collected and analyzed for arsenic. lead, antimony. and thallium. Arsenic exceeded its tap-water 

in wells 687004 (4.20 ugIL) and GDI008 (3.40 «gIL) and exceeded the tap-water RBC and Shallow 

Groundwater Background in well 687002 with a concentration of 26.70 «gIL. All other analytes 

were below laboratory detection limits. 

10.8.30 
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10.8.5 Sediment Sampling and Analysis 

Sediment was sampled at the combined sites from the locations shown previously on in Figure 10.8.1. 

The final RFI work plan proposed two sediment samples. These two samples, 687MOOO 1 and 

687MOO02, were collected from a drainage ditch immediately east of the site to 

10.8.30. 



Zone I RCRA Facility Investigation Report 
Charleston Naval Complex 
Section 10 - Site-Specific Evaluations 
Revision: 1 

Inorganics in Groundwater 

Twenty metals were detected in shallow groundwater at the combined sites. Arsenic exceeded its tap

water RBC and shallow background concentration at well 687002 during the first (33.2 p.g/L), second 

(73.7 p.g/L), fourth (39.3 p.gfL), fifth 031 p.gfL), and sixth (58.3 p.gfL) sampling rounds. Arsenic 

also exceeded its tap-water RBC and shallow background standard at 687001 (38.6 p.gfL) during the 

first sampling round. Chromium exceeded its tap-water RBC and shallow background concentration 

in well 687001 (20.9 p.gfL), 687003 (20.7 p.gfL), and 687004 (26.1 p.gfL) during the sixth sampling 

round. Thallium exceeded its tap-water RBC, MCL, and shallow background concentration at wells 

687001 (5.2 p.g/L) and 687002 (2.7 p.gfL) during the fourth sampling round. No other metals 

exceeded their tap-water RBC, MCL, or shallow background concentration at the combined sites. 

Sixteen metals were detected in shallow groundwater at GDI008. Antimony (5.6 p.gfL) exceeded its 

tap-water RBC during the third sampling round. Chromium (22.7 p.gfL) exceeded its tap-water RBC 

and shallow background during the sixth sampling round. All other shallow groundwater metal 

concentrations were far below their tap-water RBCs, MCLs, and shallow groundwater background 

concentrations. 

Thirteen metals plus cyanide were detected in deep groundwater at GDI08D. During the second 

sampling round, thallium (5.5 p.gfL) exceeded its tap-water RBC, MCL, and deep groundwater 

background concentration. During the third sampling round, antimony (5.4 p.gfL) exceeded its tap

water RBC. All other deep groundwater metaVcyanide concentrations were far below their tap-water 

RBCs, MCLs, and deep groundwater background concentrations. 

An additional groundwater sampling event was conducted on May 25, 1999. Groundwater samples 

were collected and analyzed for arsenic, lead, antimony, and thallium. Arsenic exceeded its tap-water 

in wells 687004 (4.20 p.g/L) and GDI008 (3.40 p.g/L) and exceeded the tap-water RBC and Shallow 

Groundwater Background in well 687002 with a concentration of 26.70 p.g/L. All other analytes 

were below laboratory detection limits. 

10.8.30 
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10.8.5 Sediment Sampling and Analysis 

Sediment was sampled at the combined sites from the locations shown previously on in Figure 10.8.1. 

The final RFI work plan proposed two sediment samples. These two samples, 687MOOOl and 

687M0002, were collected from a drainage ditch immediately east of the site to 

1O.8.30a 



T
ab

le
 1

0.
9.

18
 

S
um

m
ar

y 
o

f 
R

is
k 

an
d 

H
az

ar
d 

A
O

C
6

8
8

 
C

ha
rl

es
to

n 
N

av
al

 C
om

pl
ex

 
C

ha
rl

es
to

n,
 S

ou
th

 C
ar

ol
in

a 

E
xp

os
ur

e 
H

I 
II

I 
IL

C
R

 
II

I 
IL

C
R

 
M

ed
iu

m
 

P
at

hw
ay

 
(A

du
lt

) 
(C

hi
ld

) 
(L

W
A

) 
(W

or
ke

r)
 

(W
or

ke
r)

 
S

ur
fa

ce
 S

oi
l 

an
d 

S
ed

im
en

t 
In

ci
de

nt
al

 
E

R
R

 
E

R
R

 
N

D
 

E
R

R
 

N
D

 
In

ge
st

io
n 

D
er

m
al

 C
on

ta
ct

 
E

R
R

 
E

R
R

 
N

D
 

E
R

R
 

N
D

 

S
um

 o
f 

A
ll 

P
at

hw
ay

s 
E

R
R

 
E

R
R

 
N

D
 

E
R

R
 

N
D

 

N
ot

es
: 

N
D

 
=

 
in

di
ca

te
s 

no
t 

de
te

rm
in

ed
 d

ue
 to

 t
he

 l
ac

k 
o

f 
av

ai
la

bl
e 

ri
sk

 i
nf

om
la

ti
on

. 
IL

C
R

 
=

 
in

di
ca

te
s 

in
cr

em
en

ta
l 

ex
ce

ss
 l

if
et

im
e 

ca
nc

er
 r

is
k.

 
H

I 
=

 i
nd

ic
at

es
 h

az
ar

d 
in

de
x 

L
W

A
 

=
 L

if
et

im
e-

w
ei

gh
te

d 
av

er
ag

e;
 u

se
d 

to
 c

al
cu

la
te

 e
xc

es
s 

ca
rc

in
og

en
ic

 r
is

k 
de

ri
ve

d 
fr

om
 R

A
G

S
 P

ar
t 

A
 



T
ab

le
 1

0.
9.

18
 

S
um

m
ar

y 
of

 R
is

k 
an

d
 H

az
ar

d 
A

O
C

68
8 

C
ha

rl
es

to
n 

N
av

al
 C

om
pl

ex
 

C
ha

rl
es

to
n,

 S
ou

th
 C

ar
ol

in
a 

IL
C

R
 

H
I 

M
ed

iu
m

 
E

xp
os

ur
e 

P
at

hw
a 

H
I 

(A
du

lt
) 

H
I 

(C
hi

ld
) 

(L
W

A
) 

(W
or

ke
r)

 
S

ur
fa

ce
 S

oi
l a

n
d

 S
ed

im
en

t 

S
u

m
 o

f A
ll

 P
at

hw
ay

s 

N
ot

es
: 

In
ci

de
nt

al
 

In
ge

st
io

n 

D
er

m
al

 C
on

ta
ct

 

6E
-0

3 
SE

-0
2 

lE
-0

3 
4E

-0
3 

7E
-0

3 
6E

-0
2 

N
D

 
=

 i
nd

ic
at

es
 n

o
t d

et
er

m
in

ed
 d

ue
 to

 t
he

 la
ck

 o
f 

av
ai

la
bl

e 
ri

sk
 i

nf
or

m
at

io
n.

 
IL

C
R

 =
 i

nd
ic

at
es

 in
cr

em
en

ta
l e

xc
es

s 
li

fe
ti

m
e 

ca
nc

er
 r

is
k.

 
H

I 
=

 in
di

ca
te

s 
ha

za
rd

 in
de

x 

N
A

 
2E

-0
3 

N
D

 
8E

-0
4 

N
D

 
3E

-0
3 

IL
C

R
 

(W
or

ke
r)

 
N

D
 

N
D

 

N
D

 

L
W

 A
 =

 
L

if
et

im
e-

w
ei

gh
te

d 
av

er
ag

e;
 u

se
d 

to
 c

al
cu

la
te

 e
xc

es
s 

ca
rc

in
og

en
ic

 r
is

k 
de

ri
ve

d 
fr

om
 R

A
G

S 
P

ar
t 

A
 



T
ab

le
 1

0.
11

.7
 

S
W

M
U

 1
2 

In
or

ga
n

ic
 A

n
al

yl
ic

al
 R

es
u

lt
s 

fo
r 

G
ro

u
n

d
w

at
er

 (
pg

IL
) 

S
a

m
p

le
 

D
et

ec
ti

on
 

D
et

ec
ti

on
 

T
a
p
~
w
a
t
e
r
 

S
h

a
ll

o
w

 
N

u
m

b
er

 o
f 

S
am

p
le

s 
E

xc
ee

d
in

g 
P

ar
am

et
er

 
M

ea
n

 
lo

w
er

 o
f 

R
B

C
 o

r 
M

C
l 

an
d 

R
ou

n
d

 
F

re
q

u
en

cy
 

R
an

ge
 

R
B

C
iM

C
L

 
B

ac
k

gr
ou

n
d

 
B

ac
k

gr
ou

n
d

 

A
lu

m
in

u
m

 (
A

I)
 

F
ir

st
 

0
/3

 
N

O
 

N
O

 
3

7
0

0
/N

L
 

14
40

 
0 

S
ec

on
d

 
1

/3
 

31
.9

 
31

.9
 

0 
T

h
ir

d
 

0
/3

 
N

O
 

N
O

 
0 

F
ou

rt
h

 
0

/3
 

N
D

 
N

D
 

0 

A
rs

en
ic

 (
A

s)
 

F
ir

st
 

1
/3

 
17

7 
17

7 
0.

04
5/

50
 

23
 

S
ec

on
d

 
1

/3
 

22
0 

22
0 

T
h

ir
d

 
1

/3
 

18
8 

18
8 

F
ou

rt
h

 
1

/3
 

25
3 

25
3 

F
if

th
 

l!
§ 

12
8 

1;
18

 

B
ar

iu
m

 (
B

a)
 

F
ir

st
 

3
/3

 
70

.0
 ·

]3
9

 
10

6 
26

0/
20

00
 

11
0 

0 
S

ec
on

d
 

3
/3

 
40

.8
 ·

1
0

8
 

64
.5

 
0 

T
h

ir
d

 
0

/3
 

N
O

 
N

O
 

0 
F

ou
rt

h
 

3
/3

 
5

3
.1

·1
1

9
 

79
.9

 
0 

B
er

yl
li

u
m

 (
B

e)
 

F
ir

st
 

0
/3

 
N

O
 

N
O

 
7

.3
/4

 
1.

1 
Il 

S
ec

on
d

 
0

/3
 

N
O

 
N

O
 

0 
T

hi
rd

 
0

/3
 

N
O

 
N

O
 

0 
F

ou
rt

h
 

3
/3

 
0.

51
 ·

0
.8

 
0.

62
 

0 

C
ad

m
iu

m
 (

C
d)

 
F

ir
st

 
2

/3
 

0
.3

·3
.1

 
1.

7 
1

.8
/5

 
N

A
 

1 
S

ec
on

d
 

1
/3

 
1.

1 
1.

1 
0 

T
h

ir
d

 
0

/3
 

N
O

 
N

O
 

0 
F

ou
rt

h
 

0
/3

 
N

O
 

N
O

 
0 

C
al

ci
u

m
 (

C
a)

 
F

ir
st

 
3

/3
 

17
5,

00
0·

 6
55

,0
00

 
34

0,
00

0 
N

L
/N

L
 

N
L

 
N

A
 

S
ec

on
d

 
3

/3
 

17
3,

00
0·

74
8,

00
0 

36
8,

00
0 

N
A

 
T

h
ir

d
 

3
/3

 
17

0,
00

0·
78

2,
00

0 
37

8,
00

0 
N

A
 

F
ou

rt
h 

3
/3

 
16

7,
00

0·
68

3,
00

0 
34

6,
00

0 
N

A
 

C
h

ro
m

iu
m

 (
C

r)
 

F
ir

st
 

3
/3

 
1

.2
·1

.7
5

 
1.

55
 

18
/1

00
 

14
.3

 
0 

S
ec

on
d

 
0

/3
 

N
O

 
N

O
 

0 
T

h
ir

d
 

1
/3

 
1.

4 
1.

4 
0 

F
ou

rt
h

 
0

/3
 

N
O

 
N

D
 

0 

C
ob

al
t 

(C
o)

 
F

ir
st

 
2

/3
 

0
.7

5
·7

.2
 

3.
98

 
2

2
0

/N
L

 
2.

2 
0 

S
ec

on
d

 
1

/3
 

4.
8 

4.
8 

0 
T

hi
rd

 
1

/3
 

5.
0 

5.
0 

0 
F

ou
rt

h
 

1
/3

 
3.

7 
3.

7 
0 

Ir
o

n
 (

Fe
) 

F
ir

st
 

3
/3

 
68

.5
 . 

93
,7

00
 

31
,9

00
 

N
L

/N
L

 
N

L
 

N
A

 
S

ec
on

d
 

3
/3

 
1

1
9

·9
3

,5
0

0
 

31
,6

0(
1 

N
A

 
T

h
ir

d
 

3
/3

 
24

.6
 ·

10
4,

00
0 

34
,8

0(
) 

N
A

 



T
ab

le
 1

0.
11

.7
 

S
W

M
U

1
2

 
In

or
ga

n
ic

 A
n

al
yt

ic
al

 R
es

u
lt

s 
fo

r 
G

ro
u

n
d

w
at

er
 «

(J
gI

L)
 

S
am

p
le

 
D

et
ec

ti
on

 
D

et
ec

ti
on

 
T

ap
-w

at
er

 
S

h
al

lo
w

 
N

u
m

b
er

 o
f 

S
am

p
le

s 
E

xc
ee

d
in

g 
P

ar
am

et
er

 
M

ea
n

 
lo

w
er

 o
f 

R
B

C
 o

r 
M

C
l 

an
d 

It
-o

un
d 

F
re

q
u

en
cy

 
R

an
ge

 
R

B
O

M
eL

 
B

ac
k

gr
ou

n
d

 
B

ac
k

gr
ou

n
d

 
F

ou
rt

h 
3

/3
 

81
1 

-4
8,

00
0 

16
,7

00
 

N
A

 
L

ea
d 

(P
b)

 
F

ir
st

 
3

/3
 

1.
9 

-
4.

9 
3.

2 
1

5
/1

5
 

4.
4 

0 
S

ec
on

d
 

0
/3

 
N

O
 

N
D

 
0 

T
hi

rd
 

0
/3

 
N

O
 

N
D

 
0 

F
ou

rt
h 

0
/3

 
N

O
 

N
O

 
0 

I:
ift

h 
il

lS
 

N
D

 
N

D
 

0 
M

ag
n

es
iu

m
 (

M
g)

 
F

ir
st

 
3

/3
 

31
8,

00
0 

-
65

1,
00

0 
47

0,
00

0 
N

L
/N

L
 

N
L 

N
A

 
S

ec
on

d
 

3
/3

 
30

3,
00

0 
-4

90
,0

00
 

39
8,

00
0 

N
A

 
T

hi
rd

 
3

/3
 

34
6,

00
0 

-
50

7,
00

0 
44

0,
00

0 
N

A
 

F
ou

rt
h 

3
/3

 
20

2,
00

0 
-

55
3,

00
0 

38
3,

00
0 

N
A

 
M

an
ga

n
es

e 
(M

o)
 

F
ir

st
 

3
/3

 
10

1 
-4

,8
70

 
17

00
 

73
/2

61
 

54
30

 
0 

S
ec

on
d

 
3

/3
 

66
.8

 -
4,

92
0 

1,
7t

H
 

0 
T

hi
rd

 
3

/3
 

56
.5

 -
2,

86
0 

99
8 

0 
F

ou
rt

h 
3

/3
 

62
.6

 -
2,

77
0 

1,
01

8 
0 

N
ic

k
el

 (
N

i)
 

F
ir

st
 

2
/3

 
1.

5 
-

12
4 

62
.8

 
7

3
/1

0
0

 
13

.3
 

S
ec

on
d

 
1

/3
 

88
.1

 
88

.1
 

T
hi

rd
 

1
/3

 
16

7 
16

7 
F

ou
rt

h 
1

/3
 

48
.7

 
48

.7
 

0 
P

ot
as

si
u

m
 (

K
) 

F
ir

st
 

3
/3

 
15

1,
00

0 
-

28
5,

00
0 

22
3,

00
0 

N
L

/N
L

 
N

J. 
N

A
 

S
ec

on
d

 
3

/3
 

8
6

,8
0

0
 -

20
7,

00
11

 
15

S,
30

0 
N

A
 

T
hi

rd
 

3
/3

 
lJ

I,7
0U

 -
16

3,
00

0 
13

7,
60

0 
N

A
 

F
ou

rt
h 

2
/3

 
18

2,
00

0 
-

22
8,

00
0 

20
5,

00
0 

N
A

 
S

el
en

iu
m

 (
Se

) 
F

ie
st

 
1

/3
 

6.
1 

6.
1 

1
8

/5
0

 
N

O
 

0 
S

ec
on

d
 

0
/3

 
N

O
 

N
D

 
0 

T
hi

rd
 

0
/3

 
N

O
 

N
O

 
0 

F
ou

rt
h 

0
/3

 
N

O
 

N
D

 
0 

S
o

d
iu

m
 (

N
a)

 
F

ir
st

 
3

/3
 

1,
55

0,
00

0 
-

4,
61

0,
00

0 
3,

23
7,

00
0 

N
L

/N
L

 
N

L 
N

A
 

S
ec

on
d

 
3

/3
 

1,
90

0,
00

0 
-4

,1
60

,0
00

 
3,

31
7,

00
0 

N
A

 
T

hi
rd

 
3

/3
 

2,
06

0,
00

0 
-

4,
83

0,
00

0 
3,

86
0,

00
0 

N
A

 
F

ou
rt

h 
3

/3
 

1,
27

0,
00

0 
-

3,
80

0,
O

m
 

2,
7!

O
,tX

10
 

N
A

 
T

ha
ll

iu
m

 (T
I)

 
F

ir
st

 
0

/3
 

N
D

 
N

D
 

0
.2

6
/2

 
2.

0 
0 

S
ec

on
d

 
0

/3
 

N
O

 
N

O
 

0 
T

hi
rd

 
0

/3
 

N
O

 
N

O
 

0 
F

ou
rt

h 
1

/3
 

4.
3 

4.
3 

F
iH

h 
il

fS
 

~
.
~
 

;M
§

 
2 

F
ir

st
 

3
/3

 
23

6 
-

37
4 

29
9 

0 



T
ab

le
 1

0.
11

.7
 

S
W

M
U

1
2

 
In

or
ga

n
ic

 A
n

al
yt

ic
al

 R
es

u
lt

s 
fo

r 
G

ro
u

n
d

w
at

er
 (

pg
tL

) 

P
ar

am
et

er
 

S
am

p
le

 
D

et
ec

ti
on

 
D

et
ec

ti
on

 
T

ap
-w

at
er

 
S

h
a

ll
o

w
 

N
u

m
b

er
 o

f 
S

am
p

le
s 

E
xc

ee
d

in
g 

R
ou

n
d

 
F

re
q

u
en

cy
 

R
an

ge
 

M
ea

n
 

R
B

C
1M

C
L

 
B

ac
k

gr
ou

n
d

 
L

ow
er

 o
f 

R
B

C
 o

r 
M

C
l 

an
d

 
B

ac
k

gr
ou

n
d

 

T
in

 (
Sn

) 
S

ec
on

d
 

0
/3

 
N

O
 

N
O

 
2

,2
0

0
/N

L
 

N
A

 
0 

T
hi

rd
 

0
/3

 
N

O
 

N
O

 
0 

F
ou

rt
h 

1
/3

 
2.

9 
2.

9 
0 

V
an

ad
iu

m
 (V

) 
F

ir
st

 
3

/3
 

1.
0 

-
10

.0
 

5.
07

 
2

6
/N

L
 

14
 

0 
S

ec
on

d
 

31
3 

1
.8

-3
.5

 
2.

8 
0 

T
hi

rd
 

0
/3

 
N

O
 

N
O

 
0 

F
ou

rt
h 

0
/3

 
N

O
 

N
O

 
0 

Z
in

c 
(Z

n
) 

F
ir

st
 

3
/3

 
18

.0
 -

47
.2

 
35

.8
 

l1
0

0
/N

L
 

24
.4

 
0 

S
ec

on
d

 
0

/3
 

N
O

 
N

O
 

0 
T

h
ir

d
 

0
/3

 
N

O
 

N
O

 
0 

F
ou

rt
h 

1
/3

 
5.

6 
5.

6 
0 

N
ot

es
: 

N
L

 
N

o
t 

L
is

te
d 

N
A

 
N

ot
 A

p
p

li
ca

b
le

/N
ot

 A
va

il
ab

le
/N

ot
 A

na
ly

ze
d 

N
O

 
N

u
t 

D
et

ec
te

d
/N

ot
 D

et
er

m
in

ed
 

Jl
g/

L
 =

 
m

ic
ro

gr
am

s 
p

er
 li

te
r 

S
ee

 T
ab

le
 5

.6
 f

ur
 i

n
or

ga
n

ic
 s

cr
ee

n
in

g 
co

n
ce

n
tr

at
io

n
s 

an
d 

th
ei

r 
so

u
rc

es
. 



T
ab

le
 1

0.
11

.8
 

S
W

M
U

1
2

 
A

n
al

yt
es

 D
et

ec
te

d
 i

n 
S

h
al

lo
w

 G
ro

u
n

d
w

at
er

 (}
lg

IL
) 

P
ar

am
et

er
 

L
oc

at
io

n 
1.

1 
Q

ua
rt

er
 

2nd
 Q

ua
rt

er
 

3rd
 Q

u
ar

te
r 

41
h 

Q
ua

rt
er

 
S'

h.
-E

\le
nt

 
T

ap
-w

al
er

 
M

C
L

lS
M

C
L

' 
S

h
al

lo
w

 
R

B
C

' 
B

ac
kg

ro
un

d 

V
ol

at
il

e 
O

rg
an

ic
 C

om
p

ou
n

d
s 

A
ce

to
n

e 
01

2G
W

IX
l2

 
8 

N
T

 
N

T
 

N
O

 
N

I 
37

0 
N

A
 

N
A

 

C
h

lo
ro

b
en

zc
n

c 
01

2G
W

IX
ll 

N
T

 
N

T
 

N
O

 
N

/,
 

3.
5 

N
A

 
N

A
 

S
em

iv
ol

at
il

e 
O

rg
an

ic
 C

om
p

ou
n

d
s 

B
en

zo
ic

 a
ci

d 
01

2G
W

O
O

2 
N

O
 

N
T

 
N

T
 

N
L 

15
00

0 
N

A
 

N
A

 

D
i-

n-
bu

ty
lp

ht
ha

la
te

 
01

2G
W

O
O

3 
4 

N
T

 
N

T
 

N
O

 
N

L 
37

0 
N

A
 

N
A

 

bi
s(

2·
E

th
yl

he
xy

l)
ph

th
al

at
e 

(B
E

H
P

) 
01

2G
W

O
O

3 
N

O
 

N
T

 
N

T
 

20
 

N
L 

4.
8 

N
A

 
N

A
 

P
es

ti
ci

d
es

 a
n

d
 P

C
B

s 

E
nd

ri
n 

al
d

eh
yd

e 
01

2G
W

O
O

3 
0.

03
 

N
T

 
N

T
 

N
O

 
N

t 
1.

1 
2 

N
A

 

D
io

xi
n

 C
om

p
ou

n
d

s 

2,
3,

7,
8-

T
C

D
D

 e
q

u
iv

al
en

ts
 (

T
E

Q
s)

 
01

2G
W

Il
O

I 
4.

50
 

N
T

 
N

T
 

N
O

 
N

t 
0.

45
 

30
 

N
A

 

01
2G

W
IlO

2 
N

O
 

N
T

 
N

T
 

0.
00

4 
N

t 

12
36

78
·H

xC
O

O
 

01
2G

W
IlO

1 
1.

93
8 

N
T

 
N

T
 

N
O

 
N

l, 
4.

5 
N

A
 

N
A

 

12
34

67
8·

H
pC

O
O

 
01

2G
W

Il
O

I 
14

.8
57

 
N

T
 

N
T

 
N

O
 

N
L 

45
 

N
A

 
N

A
 

01
2G

W
IlO

3 
2.

03
1 

N
T

 
N

T
 

N
O

 
N

L 

Q
C

O
O

 
01

2G
W

O
O

1 
10

5.
86

8 
N

T
 

N
T

 
N

O
 

N
L

 
45

0 
N

A
 

N
A

 

01
2G

W
IX

l2
 

N
O

 
N

T
 

N
T

 
4.

38
 

N
t 

O
l2

G
W

IX
l3

 
4.

92
8 

N
T

 
N

T
 

N
O

 
N

L 

12
37

8·
P

eC
D

F
 

01
2G

W
IlO

1 
2.

67
\ 

N
T

 
N

T
 

N
O

 
N

b
 

8.
9 

N
A

 
N

A
 

12
34

78
·H

xC
O

F
 

01
2G

W
1l

O
1 

7.
69

1 
N

T
 

N
T

 
N

O
 

N
b

 
4.

5 
N

A
 

N
A

 

17
36

7 8
·H

x
C

D
F

 
01

2G
W

()
(1

l 
7.

07
6 

N
T

 
N

T
 

N
O

 
N

L
 

4.
5 

N
A

 
N

A
 

12
37

89
·H

xC
O

F
 

01
2G

W
O

O
1 

6.
76

6 
N

T
 

N
T

 
N

O
 

N
L

 
4.

5 
N

A
 

N
A

 

01
2G

W
O

O
3 

2.
95

 
N

T
 

N
T

 
N

O
 

N
L

 

23
46

78
·H

xC
O

F
 

01
2G

W
Il

O
I 

2.
83

8 
N

T
 

N
T

 
N

O
 

N
b

 
4.

5 
N

A
 

N
A

 

12
34

67
8·

H
pC

0F
 

01
2G

W
O

O
1 

11
1.

88
9 

N
T

 
N

T
 

N
O

 
N

t 
45

 
N

A
 

N
A

 



T
ab

le
 1

0.
11

.8
 

S
W

M
U

1
2

 
A

n
al

yt
es

 D
et

ec
te

d
 i

n 
S

h
al

lo
w

 G
ro

u
n

d
w

at
er

 (J
l&

'L
) 

P
ar

am
et

er
 

L
oc

at
io

n 
1,1

 Q
ua

rt
er

 
2''

'.1
 Q

ua
rt

er
 

3r
.l 

Q
u

ar
te

r 
41

h 
Q

ua
rt

er
 

51
1\

 E
ve

nt
 

T
ap

-w
at

er
 

M
C

U
S

M
C

L
' 

S
h

al
lo

w
 

R
B

C
 

B
ac

kg
ro

un
d.

 

0I
2G

W
O

O
3 

4.
37

9 
N

T 
N

T 
N

O
 

N
I.

 

O
C

O
F 

01
2G

W
()

()
1 

35
9.

64
2 

N
T 

N
T 

N
O

 
N

l 
45

0 
N

A
 

N
A

 

01
2G

W
()

()
3 

1.
98

5 
N

T 
N

T 
N

O
 

N
k
 

In
or

ga
n

ic
s 

(m
gl

L
) 

A
lu

m
in

u
m

 (A
I)

 
01

2G
W

()
()

1 
N

O
 

31
.9

 
N

O
 

N
O

 
N

I. 
37

()
()

 
N

L 
14

40
 

A
rs

en
ic

 (
A

s)
 

01
2G

W
00

2 
17

7 
22

0 
18

8 
25

3 
-}

2:
8 

0.
04

5 
50

 
23

 

B
ar

iu
m

 (
B

a)
 

01
2G

W
oo

I 
70

 
40

.8
 

N
O

 
53

.1
 

N
L 

26
0 

20
00

 
11

0 

01
2G

W
()

()
2 

13
9 

10
8 

N
O

 
11

9 
N

k
 

01
2G

W
()

()
3 

10
8.

85
 

44
.7

 
N

O
 

67
.6

 
N

k
 

B
er

yl
li

um
 (

B
e)

 
01

2G
W

oo
I 

N
O

 
N

O
 

N
O

 
0.

51
 

i'I
l.

 
7.

3 
4 

1
1

 

01
2G

W
O

O
2 

N
O

 
N

O
 

N
O

 
0.

8 
N

I. 

01
2G

W
()

()
3 

N
O

 
N

O
 

N
O

 
0.

55
 

N
L 

C
ad

m
iu

m
 (C

d)
 

01
2G

W
()

()
2 

3.
1 

1.
1 

N
O

 
N

O
 

N
t 

1.
8 

5 
N

A
 

01
2G

W
00

3 
0.

3 
N

O
 

N
O

 
N

O
 

N
L 

C
h

ro
m

iu
m

 (C
r)

 (
to

ta
l)

 
01

2G
W

O
O

I 
1.

7 
N

O
 

N
O

 
N

O
 

N
I. 

18
 

10
0 

14
.3

 

01
2G

W
00

2 
1.

2 
N

O
 

1.
4 

N
O

 
N

I. 

01
2G

W
IK

l3
 

1.
75

 
N

O
 

N
O

 
N

O
 

N
L 

C
o

b
al

t 
(C

o)
 

01
2G

W
()

()
2 

7.
2 

4.
8 

5 
3.

7 
22

0 
N

L 
2.

2 

01
2G

W
00

3 
0.

75
 

N
O

 
N

O
 

N
O

 
N

k
 

Le
ad

 (
P

b)
 

01
2G

W
O

O
I 

1.
9 

N
O

 
N

O
 

N
O

 
N

D
 

15
 

15
 

4.
4 

O
I2

G
W

{K
J2

 
4.

9 
N

O
 

N
O

 
N

O
 

N
D

 

01
2G

W
()

()
3 

2.
9 

N
O

 
N

O
 

N
O

 
N

D
 

M
an

ga
n

es
e 

(M
n

) 
01

2G
W

oo
I 

12
9 

11
6 

76
.5

 
22

2 
N

L 
73

 
N

L 
54

30
 

01
2G

W
()

()
2 

48
70

 
49

20
 

28
60

 
27

70
 

N
L 

01
2G

W
00

3 
10

0.
75

 
66

.8
 

56
.5

 
62

.6
 

N
L 



T
ab

le
 1

0.
11

.8
 

S
W

M
U

1
2

 
A

n
al

yt
es

 D
et

ec
te

d
 i

n 
S

h
a

ll
o

w
 G

ro
u

n
d

w
at

er
 (l

lg
IL

) 

P
ar

am
et

er
 

L
oc

at
io

n
 

I"
 Q

u
ar

te
r 

2''
'.1

 Q
u

ar
te

r 
3,

d 
Q

u
ar

te
r 

4
th

 Q
u

ar
te

r 
5

th
 E

v
e

n
t 

T
ap

-w
at

er
 

M
C

L
lS

M
C

C
 

S
h

al
lo

w
 

R
B

C
' 

B
ac

k
gr

ou
n

d
 

N
ic

k
d

(N
i)

 
01

2G
W

()
()

2 
12

4 
88

.]
 

16
7 

48
.7

 
N

L
 

73
 

10
0 

1
3

3
 

01
2G

W
()

()
3 

1.
5 

N
D

 
N

D
 

N
D

 
N

l 

S
el

en
iu

m
 (S

e)
 

O
J2

G
W

00
2 

6.
1 

N
D

 
N

D
 

N
D

 
N

b 
18

 
50

 
N

D
 

T
h

al
li

u
m

 (T
1)

 
01

2G
W

()
()

1 
N

D
 

N
D

 
N

D
 

N
D

 
2.

4-
0.

26
 

2 
6.

6 

tJ
I2

C
W

O
O

2 
N

D
 

N
D

 
N

D
 

N
D

 
2.

0 

01
2G

W
00

3 
N

D
 

N
D

 
N

D
 

4.
3 

N
O

 

T
in

 (
Sn

) 
O

J2
G

W
O

O
J 

28
8 

N
D

 
N

D
 

N
D

 
N

l 
22

00
 

N
L 

N
A

 

01
2G

W
O

O
2 

37
4 

N
D

 
N

D
 

N
D

 
N

L 

01
2G

W
00

3 
23

6 
N

D
 

N
D

 
2.

9 
N

L 

V
an

ad
iu

m
 (

V
) 

01
2G

W
O

O
I 

4.
2 

3.
5 

N
D

 
N

D
 

N
I.

 
26

 
N

L 
14

 

01
2G

W
()

{)
2 

10
 

3.
1 

N
D

 
N

D
 

N
I 

01
2G

W
00

3 
N

D
 

1.
8 

N
D

 
N

D
 

N
I-

01
2G

W
()

()
3 

N
D

 
N

D
 

N
D

 
N

L 

Z
in

c 
(Z

Il
) 

01
2G

W
O

O
I 

43
.4

 
N

D
 

N
D

 
N

D
 

N
I· 

11
00

 
N

t 
24

.4
 

O
l2

G
W

00
2 

47
.2

 
N

D
 

N
D

 
5.

6 
N

b
 

01
2G

W
00

3 
18

 
N

D
 

N
D

 
N

D
 

N
L 

T
ap

-w
at

er
 R

B
es

 (
T

lI
Q

=
O

.l
) 

fr
om

 R
Is

k-
B

as
ed

 C
O

llc
en

tm
tio

ll 
T

ab
le

 (
U

S
E

P
A

, 
O

ct
ob

er
 2

2,
 1

99
7)

, 
an

d
 M

C
L

s/
S

M
C

L
s 

fr
om

 D
rl

nk
ill

g 
W

at
er

 R
eg

lll
at

lO
lls

 a
nd

 H
e/E

lth
 A

dv
is

or
ie

s 
(U

5
E

P
A

,1
9

9
6

e)
 

B
ol

d 
co

n
ce

n
tr

at
io

n
s 

ex
ce

ed
 b

ot
h 

th
e 

R
B

C
 a

n
d

 t
he

 z
on

e 
b

ac
k

gr
ou

n
d

 
A

ll
 b

ac
kg

rO
lU

ld
 v

al
u

es
 f

or
 Z

on
e 

J 
ar

e 
b

as
ed

 o
n

 t
w

ic
e 

U
w

 m
ca

n
s 

o
f 

lh
e 

gr
id

 s
am

p
le

 c
on

cc
n

tr
at

io
n

s.
 B

ac
k

gr
ou

n
d

 v
al

u
es

 f
or

 t
he

 g
ro

u
n

d
w

at
er

 a
re

 b
as

ed
 o

n
 t

w
o 

sa
m

p
li

n
g 

ro
u

n
d

s 
in

 t
w

o 
w

el
ls

 a
t 

ea
ch

 d
ep

th
. 

N
A

 
N

ot
 a

p
p

li
ca

b
le

/n
ot

 a
va

il
ab

le
 

N
D

 
N

o
t 

d
et

ec
te

d
 

N
L 

N
T 

RO
C 

p
g

/L
 

m
g

/k
g

 
p

g
/L

 
=

 

N
o

t 
li

st
ed

 
N

o
t 

ta
k

en
 

R
is

k
-b

as
ed

 c
on

ce
n

tr
at

io
n

 
P

ic
og

ra
m

s 
p

er
 li

te
r 

M
ic

ro
gr

am
s 

pe
r 

ki
lo

gr
am

 
M

ic
ro

gr
am

s 
p

er
 li

te
r 



Zo
ne

 I
 R

C
R

A
 F

ac
ili

ty
 i

nv
es

tig
at

io
n 

Re
po

rt
 

C
ha

rl
es

to
n 

N
av

al
 C

om
pl

ex
 

Se
ct

io
n 

10
 -

Si
te

-S
pe

ci
fic

 E
va

ill
at

io
lls

 
R

ev
is

io
n:

 1
 

T
ab

le
 1

0.
11

.7
 

S
W

M
U

1
2

 
In

or
ga

ni
c 

A
n

al
yt

ic
al

 R
es

u
lt

s 
fo

r 
G

ro
u

n
d

w
at

er
 (J

lg
IL

) 

S
am

p
le

 
D

et
ec

ti
on

 
D

et
ec

ti
on

 
T

ap
-w

at
er

 
S

h
al

lo
w

 
N

u
m

b
er

 o
f 

S
am

p
le

s 
E

xc
ee

d
in

g 

P
ar

am
et

er
 

M
ea

n
 

L
o

w
e

r 
o

f 
R

B
e

 o
r 
M

e
l 

an
d

 
R

ou
n

d
 

F
re

q
u

en
cy

 
R

an
ge

 
R

B
C

lM
C

L
 

B
ac

k
gr

ou
n

d
 

B
ac

k
gr

ou
n

d
 

A
lu

m
in

u
m

 (A
I)

 
F

ir
st

 
0

/3
 

N
D

 
N

D
 

3
7

0
0

/N
L

 
14

40
 

0 

S
ec

on
d

 
1

/3
 

31
.9

 
31

.9
 

0 

T
h

ir
d

 
0

/3
 

N
D

 
N

D
 

0 

F
o

u
rt

h
 

0
/3

 
N

D
 

N
D

 
0 

A
rs

en
ic

 (
A

s)
 

F
ir

st
 

1
/3

 
17

7 
17

7 
0.

04
5/

50
 

23
 

S
ec

on
d

 
1

/3
 

22
0 

22
0 

T
h

ir
d

 
1

/3
 

18
8 

18
8 

F
o

u
rt

h
 

1
/3

 
25

3 
25

3 

F
if

th
 

1
/5

 
12

8 
12

8 

B
ar

iu
m

 (
8a

) 
F

ir
st

 
3

/3
 

70
.0

 -
1

3
9

 
10

6 
26

0/
20

00
 

11
0 

° 
S

ec
on

d
 

3
/3

 
40

.8
 -

10
8 

64
.5

 
0 

T
h

ir
d

 
0

/3
 

N
D

 
N

D
 

° 
F

ou
rt

h
 

3
/3

 
5

3
.1

-1
1

9
 

79
.9

 
0 

B
er

yl
li

u
m

 (
B

e)
 

F
ir

st
 

0
/3

 
N

D
 

N
D

 
7

.3
/4

 
1.

1 
0 

S
ec

on
d

 
0

/3
 

N
D

 
N

D
 

° 
T

h
ir

d
 

0
/3

 
N

D
 

N
D

 
0 

F
ou

rt
h

 
3

/3
 

0.
51

 -
0.

8 
0.

62
 

0 

C
ad

m
iu

m
 (

C
d

) 
F

ir
st

 
2

/3
 

0.
3 

-
3.

1 
1.

7 
1

.8
/5

 
N

A
 

I 

S
ec

on
d

 
1

/3
 

1.
1 

1.
1 

0 

T
h

ir
d

 
0

/3
 

N
D

 
N

D
 

0 

F
ou

rt
h

 
0

/3
 

N
D

 
N

D
 

0 

C
al

d
u

m
(C

a)
 

F
ir

st
 

3
/3

 
17

5,
00

0 
-

65
5,

00
0 

34
0,

00
0 

N
L

/N
L

 
N

L
 

N
A

 

S
ec

on
d

 
3

/3
 

17
3,

00
0 

-
74

8,
00

0 
36

8,
00

0 
N

A
 

T
h

ir
d

 
3

/3
 

17
0,

00
0 

-
78

2,
00

0 
37

8,
00

0 
N

A
 

F
o

u
rt

h
 

3
/3

 
16

7,
00

0 
-

68
3,

00
0 

34
6,

00
0 

N
A

 

C
h

ro
m

iu
m

 (
C

r)
 

F
ir

st
 

3
/3

 
1.

2 
-

1.
75

 
1.

55
 

18
/1

00
 

14
.3

 
0 

S
ec

on
d

 
0

/3
 

N
D

 
N

D
 

0 

T
h

ir
d

 
1

/3
 

1.
4 

1.
4 

0 

F
o

u
rt

h
 

0
/3

 
N

D
 

N
D

 
0 

C
ob

al
t 

(C
o)

 
F

ir
st

 
2

/3
 

0.
75

 -
7.

2 
3.

98
 

2
2

0
/N

L
 

2.
2 

0 

10
.1

1.
27

 



Zo
ne

 I
 R

C
R

A
 F

ac
ili

ty
 I

nv
es

tig
at

io
n 

R
ep

or
t 

C
ha

rl
es

to
n 

N
av

al
 C

om
pl

ex
 

Se
ct

io
n 

10
 -

Si
te

-S
pe

ci
fic

 E
va

lu
at

io
lls

 
R

ev
is

io
n:

 1
 

T
ab

le
 1

0.
11

.7
 

S
W

M
U

1
2

 
In

or
ga

n
ic

 A
n

al
yt

ic
al

 R
es

u
lt

s 
fo

r 
G

ro
u

n
d

w
at

er
 (l

lg
IL

) 

S
am

p
le

 
D

et
ec

ti
on

 
D

et
ec

ti
on

 
T

ap
-w

al
er

 
S

h
al

lo
w

 
N

u
m

b
er

 o
f 

S
am

p
le

s 
E

xc
ee

d
in

g 
P

ar
am

et
er

 
M

ea
n

 
L

o
w

er
 o

f 
R

B
C

 o
r 

M
e

L
 a

n
d

 
R

ou
n

d
 

F
re

q
u

en
cy

 
R

an
ge

 
R

B
G

M
C

L
 

B
ac

k
gr

ou
n

d
 

B
ac

k
gr

ou
n

d
 

S
ec

on
d

 
1

/3
 

4.
8 

4.
8 

a 
T

hi
rd

 
1

/3
 

5.
0 

5.
0 

0 

F
ou

rt
h

 
1

/3
 

3.
7 

3.
7 

a 
Ir

on
 (

Fe
) 

F
ir

st
 

3
/3

 
68

.5
 -

93
,7

00
 

31
,9

00
 

N
L

/N
L

 
N

L 
N

A
 

S
ec

on
d

 
3

/3
 

11
9 

-9
3,

50
0 

31
,6

00
 

N
A

 
T

hi
rd

 
3

/3
 

24
.6

 -
10

4,
00

0 
34

,8
00

 
N

A
 

F
ou

rt
h 

3
/3

 
8

1
1

-
48

,0
00

 
16

,7
00

 
N

A
 

L
ea

d 
(P

b)
 

F
ir

st
 

3
/3

 
1.

9 
-4

.9
 

3.
2 

1
5

/1
5

 
4.

4 
0 

S
ec

on
d

 
0

/3
 

N
D

 
N

D
 

° 
T

h
ir

d
 

0
/3

 
N

D
 

N
D

 
° 

F
ou

rt
h 

0
/3

 
N

D
 

N
D

 
° 

F
ift

h 
0

/5
 

N
D

 
N

D
 

° 
M

ag
n

es
iu

m
 {

M
g}

 
F

ir
st

 
3

/3
 

31
8,

00
0 

-
65

1,
00

0 
47

0,
00

0 
N

L
/N

L
 

N
L 

N
A

 
S

ec
on

d
 

3
/3

 
30

3,
00

0 
-4

90
,0

00
 

39
8,

00
0 

N
A

 
T

hi
rd

 
3

/3
 

34
6,

00
0 

-
50

7,
00

0 
44

0,
00

0 
N

A
 

F
ou

rt
h 

3
/3

 
20

2,
00

0 
-

55
3,

00
0 

38
3,

00
0 

N
A

 

M
an

ga
n

es
e 

(M
n)

 
F

ir
st

 
3

/3
 

1
0

1
-4

,8
7

0
 

17
00

 
73

/2
61

 
54

30
 

° 
S

ec
on

d
 

3
/3

 
66

.8
 -

4,
92

0 
1,

70
1 

0 

T
h

ir
d

 
3

/3
 

56
.5

 -
2,

86
0 

99
8 

0 

F
ou

rt
h 

3
/3

 
62

.6
 -

2,
77

0 
1,

01
8 

° 
N

ic
k

el
 (

N
i)

 
F

ir
st

 
2

/3
 

1.
5 

-
12

4 
62

.8
 

73
/1

00
 

13
.3

 
S

ec
on

d
 

1
/3

 
88

.1
 

88
.1

 
T

hi
rd

 
1

/3
 

16
7 

16
7 

F
ou

rt
h

 
1

/3
 

48
.7

 
48

.7
 

° 
P

ot
as

si
u

m
 (

K
) 

F
ir

st
 

3
/3

 
15

1,
00

0 
-

28
5,

00
0 

22
3,

00
0 

N
L

/N
L

 
N

L 
N

A
 

S
ec

on
d

 
3

/3
 

86
,8

00
 -

20
7,

00
0 

15
8,

30
0 

N
A

 
T

hi
rd

 
3

/3
 

91
,7

00
 -

16
3,

00
0 

13
7,

60
0 

N
A

 
F

om
th

 
2

/3
 

18
2,

00
0 

-
22

8,
00

0 
20

5,
00

0 
N

A
 

S
el

en
iu

m
 (

S
e)

 
F

ir
st

 
1

/3
 

6.
1 

6.
1 

1
8

/5
0

 
N

D
 

° 
S

ec
on

d
 

0
/3

 
N

D
 

N
D

 
° 

iO
.l

1
2

8
 



Zo
ne

 I
 R

C
R

A
 F

ac
ili

ty
 I

nv
es

tig
at

io
n 

R
ep

or
t 

C
ha

rl
es

to
n 

N
av

al
 C

om
pl

ex
 

Se
ct

io
n 

10
 -

Si
te

-S
pe

ci
fic

 E
va

lli
at

io
ns

 
R

ev
is

io
n:

 1
 

T
ab

le
 1

0.
11

.7
 

S
W

M
U

1
2

 
In

or
ga

n
ic

 A
n

al
yt

ic
al

 R
es

u
lt

s 
fo

r 
G

ro
u

n
d

w
at

er
 (J

1g
1L

) 

P
ar

am
et

er
 

S
am

p
le

 
D

et
ec

ti
on

 
D

et
ec

ti
on

 
T

ap
-w

at
er

 
S

h
al

lo
w

 
N

u
m

b
er

 o
f 

S
am

p
le

s 
E

xc
ee

d
in

g 
M

ea
n

 
lo

w
er

 o
f 

R
B

C
 o

r 
M

e
l 

an
d 

R
ou

n
d

 
F

re
qu

en
cy

 
R

an
ge

 
R

B
C

iM
C

L
 

B
ac

k
gr

ou
n

d
 

B
ac

k
gr

ou
n

d
 

T
h

ir
d

 
0

/3
 

N
D

 
N

D
 

0 
F

ou
rt

h 
0

/3
 

N
D

 
N

D
 

0 

S
od

iu
m

 (
N

a)
 

F
ir

st
 

3
/3

 
1,

55
0,

00
0 

-
4,

61
0,

00
0 

3,
23

7,
00

0 
N

L
/N

L
 

N
L

 
N

A
 

S
ec

on
d

 
3

/3
 

1,
90

0,
00

0 
-

4,
16

0,
00

0 
3,

31
7,

00
0 

N
A

 
T

hi
rd

 
3

/3
 

2,
06

0,
00

0 
-

4,
83

0,
00

0 
3,

86
0,

00
0 

N
A

 
F

ou
rt

h 
3

/3
 

1,
27

0,
00

0 
-

3,
80

0,
00

0 
2,

71
0,

00
0 

N
A

 

T
h

al
li

w
n

 (
T

l)
 

F
ir

st
 

0
/3

 
N

D
 

N
D

 
0

.2
6

/2
 

2.
0 

0 
S

ec
on

d
 

0
/3

 
N

D
 

N
D

 
0 

T
hi

rd
 

0
/3

 
N

D
 

N
D

 
0 

F
ou

rt
h 

1
/3

 
4.

3 
4.

3 
1 

F
if

th
 

2
/5

 
2.

4 
-

2.
5 

2.
45

 
2 

T
in

 (
S

n)
 

F
ir

st
 

3
/3

 
23

6 
-

37
4 

29
9 

2
,2

0
0

/N
L

 
N

A
 

0 
Se

co
nd

 
0

/3
 

N
D

 
N

D
 

0 
T

hi
rd

 
0

/3
 

N
D

 
N

D
 

0 
F

ou
rt

h 
1

/3
 

2.
9 

2.
9 

0 

V
an

ad
iu

m
 (V

) 
F

ir
st

 
3

/3
 

1.
0 

-1
0

.0
 

5.
07

 
2

6
/N

L
 

14
 

0 
Se

co
nd

 
31

3 
1

.8
-3

.5
 

2.
8 

0 
T

h
ir

d
 

0
/3

 
N

D
 

N
D

 
0 

F
ou

rt
h 

0
/3

 
N

D
 

N
D

 
0 

Z
in

c 
(Z

n)
 

F
ir

st
 

3
/3

 
18

.0
 -

47
.2

 
35

.8
 

1
I0

0
/N

L
 

24
.4

 
0 

S
ec

on
d

 
0

/3
 

N
D

 
N

D
 

0 
T

hi
rd

 
0

/3
 

N
D

 
N

D
 

0 
F

ou
rt

h 
1

/3
 

5.
6 

5.
6 

0 

N
ot

es
: 

N
L

 
N

ot
 L

is
te

d 
N

A
 

N
ot

 A
p

p
li

ca
b

le
/N

ot
 A

va
il

ab
le

/N
ot

 A
n

al
yz

ed
 

N
D

 
N

ot
 D

et
ec

te
d

/N
ot

 D
et

er
m

in
ed

 
p

g
/l

 =
 

m
ic

ro
gr

am
s 

p
er

 li
te

r 
Se

e 
T

ab
le

 5
.6

 f
or

 i
n

or
ga

n
ic

 s
cr

ee
n

in
g 

co
nc

en
tr

at
io

ns
 a

nd
 t

he
ir

 s
ou

rc
es

. 

10
.1

1.
29

 



Zo
ne

 I
 R

C
R

A
 F

ac
ili

ty
 I

nv
es

tig
at

io
n 

R
ep

or
t 

C
ha

rl
es

to
n 

N
av

al
 C

om
pl

ex
 

Se
ct

io
n 

10
 -

Si
te

-S
pe

ci
fic

 E
va

ill
at

io
ns

 
R

ev
is

io
n:

 1
 

T
ab

le
 1

0.
11

.8
 

S
W

M
U

1
2

 
A

n
al

yt
es

 D
et

ec
te

d
 i

n
 S

h
a

ll
o

w
 G

ro
u

n
d

w
at

er
 (

p
g

IL
) 

P
ar

am
et

er
 

L
oc

at
io

n
 

1s
t Q

ua
rt

er
 

2nd
 Q

ua
rt

er
 

3r
d 

Q
u

ar
te

r 
4

th
 Q

u
ar

te
r 

5th
 
E

ve
n

t 
T

ap
-w

at
er

 R
B

C
 

M
C

L
lS

M
C

L
' 

S
h

al
lo

w
 

B
ac

k
gr

ou
n

d
 

ol
at

H
e 

O
rg

an
ic

 C
o

m
p

o
u

n
d

s 

A
ce

to
n

e 
01

2G
W

00
2 

8 
N

T
 

N
T

 
N

D
 

N
L

 
37

0 
N

A
 

N
A

 

C
h

lo
ro

b
en

ze
n

e 
01

2G
W

00
1 

N
T

 
N

T
 

N
D

 
N

L
 

3
5

 
N

A
 

N
A

 

l'
m

iv
ol

at
il

e 
O

rg
an

ic
 C

o
m

p
o

u
n

d
s 

B
en

zo
ic

 a
ci

d
 

01
2G

W
O

O
2 

N
D

 
N

T
 

N
T

 
1 

N
L

 
15

00
0 

N
A

 
N

A
 

D
i-

n-
bu

ty
l p

h 
th

al
at

e 
01

2G
W

O
O

3 
4 

N
T

 
N

T
 

N
D

 
N

L
 

37
0 

N
A

 
N

A
 

bi
s(

2-
E

th
yl

he
xy

1}
ph

th
al

at
e 

(B
E

H
P

) 
01

2G
W

00
3 

N
D

 
N

T
 

N
T

 
20

 
N

L
 

4.
8 

N
A

 
N

A
 

~s
ti

ci
de

s 
an

d
 P

C
B

s 

E
nd

ri
n 

al
d

eh
yd

e 
01

2G
W

O
O

3 
0.

03
 

N
T

 
N

T
 

N
D

 
N

L
 

l.
! 

2 
N

A
 

D
io

xi
n

 C
om

p
ou

n
d

s 

2,
3,

7,
B

-T
C

D
D

 e
q

u
iv

al
en

ts
 (

T
E

Q
s)

 
01

2G
W

O
O

I 
4.

50
 

N
T

 
N

T
 

N
D

 
N

L
 

0.
45

 
30

 
N

A
 

01
2G

W
00

2 
N

D
 

N
T

 
N

T
 

0.
00

4 
N

L
 

12
36

78
-H

xC
D

D
 

01
2G

W
O

O
I 

1.
93

8 
N

T
 

N
T

 
N

D
 

N
L

 
4.

5 
N

A
 

N
A

 

12
34

67
8-

H
pC

D
D

 
01

2G
W

O
O

I 
14

.8
57

 
N

T
 

N
T

 
N

D
 

N
L

 
45

 
N

A
 

N
A

 

01
2G

W
O

O
3 

2.
03

1 
N

T
 

N
T

 
N

D
 

N
L

 

O
C

D
D

 
01

2G
W

O
O

I 
10

5.
86

8 
N

T
 

N
T

 
N

D
 

N
L

 
45

0 
N

A
 

N
A

 

01
2G

W
O

O
2 

N
D

 
N

T
 

N
T

 
4.

38
 

N
L

 

01
2G

W
00

3 
4.

92
8 

N
T

 
N

T
 

N
D

 
N

L
 

12
37

8-
P

eC
D

F
 

01
2G

W
O

O
1 

2.
67

1 
N

T
 

N
T

 
N

D
 

N
L

 
8.

9 
N

A
 

N
A

 

12
34

78
-H

xC
D

F
 

01
2G

W
00

1 
7.

69
1 

N
T

 
N

T
 

N
D

 
N

L
 

4.
5 

N
A

 
N

A
 

10
.1

1.
30

 



Zo
ne

 I
 R

C
R

A
 F

ac
ili

ty
 I

nv
es

tig
at

io
n 

R
ep

or
t 

C
ha

rl
es

to
n 

N
av

al
 C

om
pl

ex
 

Se
ct

io
n 

10
 -

Si
te

-S
pe

ci
fic

 E
va

lu
at

io
ns

 
R

ev
is

io
n:

 1
 

T
ab

le
 1

0.
11

.8
 

S
W

M
U

1
2

 
A

n
al

yt
es

 D
et

ec
te

d
 i

n
 S

h
a

ll
o

w
 G

ro
u

n
d

w
at

er
 (

P
Y

L
) 

P
ar

am
et

er
 

L
oc

at
io

n
 

1s
t Q

u
ar

te
r 

2nd
 Q

u
ar

te
r 

3,
,1

 Q
u

ar
te

r 
4

th
 Q

u
ar

te
r 

5
th

 E
ve

n
t 

T
ap

-w
at

er
 R
B
C
~
 

M
C

L
lS

M
C

L
' 

S
h

al
lo

w
 

B
ac

k
gr

ou
n

d
 

12
36

78
-H

xC
D

F
 

01
2G

W
O

O
I 

7.
07

6 
N

T
 

N
T

 
N

D
 

N
L

 
4.

5 
N

A
 

N
A

 

12
37

89
-1

 I
xC

D
F

 
01

2G
W

O
O

I 
6.

76
6 

N
T

 
N

T
 

N
D

 
N

L
 

4
5

 
N

A
 

N
A

 

01
2G

W
00

3 
2.

95
 

N
T

 
N

T
 

N
D

 
N

L
 

23
46

78
-H

xC
D

F
 

01
2G

W
O

O
I 

2.
83

8 
N

T
 

N
T

 
N

D
 

N
L

 
4.

5 
N

A
 

N
A

 

12
34

67
8-

ll
pC

D
F

 
01

2G
W

O
O

I 
II

l.
8

8
9

 
N

T
 

N
T

 
N

D
 

N
L

 
45

 
N

A
 

N
A

 

0I
2G

W
00

3 
4.

37
9 

N
T

 
N

T
 

N
D

 
N

L
 

O
C

D
F

 
01

2G
W

O
O

I 
35

9.
64

2 
N

T
 

N
T

 
N

D
 

N
L

 
45

0 
N

A
 

N
A

 

01
2G

W
O

O
3 

1.
98

5 
N

T
 

N
T

 
N

D
 

N
L

 

or
ga

n
ic

s 
(m

gl
U

 

A
lu

m
in

u
m

 (
A

I)
 

01
2G

W
O

O
I 

N
D

 
31

.9
 

N
D

 
N

D
 

N
L

 
37

00
 

N
L

 
14

40
 

A
rs

en
ic

 (
A

s)
 

01
2G

W
O

O
2 

17
7 

22
0 

18
8 

25
3 

12
8 

0.
04

5 
50

 
23

 

B
ar

iu
m

 (
8a

) 
01

2G
W

O
O

I 
70

 
40

.8
 

N
D

 
53

.1
 

N
L

 
26

0 
20

00
 

11
0 

01
2G

W
00

2 
13

9 
10

8 
N

D
 

11
9 

N
L

 

01
2G

W
O

O
3 

10
8.

85
 

44
.7

 
N

D
 

67
.6

 
N

L
 

B
er

yl
li

u
m

 (
B

e)
 

01
2G

W
O

O
I 

N
D

 
N

D
 

N
O

 
0.

51
 

N
L

 
7

3
 

4 
1.

1 

01
2G

W
00

2 
N

O
 

N
D

 
N

D
 

0.
8 

N
L

 

01
2G

W
00

3 
N

O
 

N
D

 
N

O
 

0.
55

 
N

L
 

C
ad

m
iu

m
 (

C
d

) 
01

2G
W

O
O

2 
3.

1 
l.

l 
N

D
 

N
D

 
N

L
 

1.
8 

5 
N

A
 

01
2G

W
00

3 
0.

3 
N

D
 

N
D

 
N

O
 

N
L

 

C
h

ro
m

iu
m

 (
er

) 
(t

ot
al

) 
01

2G
W

O
O

I 
1.

7 
N

D
 

N
D

 
N

D
 

N
L

 
18

 
10

0 
14

.3
 

01
2G

W
00

2 
1.

2 
N

D
 

1.
4 

N
D

 
N

L
 

10
.1

1.
31

 



Zo
ne

 I
 R

C
R

A
 F

ac
ili

ty
 I

nv
es

tig
at

io
n 

R
ep

or
t 

C
ha

rl
es

to
n 

N
av

al
 C

om
pl

ex
 

Se
ct

io
n 

10
 -

Si
te

-S
pe

ci
fic

 E
1'

al
lla

tio
l1

s 
R

ev
is

io
n:

 1
 

T
a

b
le

 1
0.

11
.B

 
S

W
M

U
1

2
 

A
n

al
yt

es
 D

et
ec

te
d

 i
n

 S
h

al
lo

w
 G

ro
u

n
d

w
at

er
 (p

.W
L)

 

P
ar

am
et

er
 

L
oc

at
io

n
 

1st
 Q

u
ar

te
r 

2
n

d
 Q

u
ar

te
r 

3rd
 Q

u
ar

te
r 

4
th

 Q
u

ar
te

r 
5th

 E
ve

n
t 

T
ap

-w
at

er
 R

B
C

' 
M

C
L

lS
M

C
C

 
S

h
al

lo
w

 
B

ac
k

gr
ou

n
d

 

01
2G

W
00

3 
1.

75
 

N
O

 
N

O
 

N
O

 
N

t 

C
ob

al
t 

(C
o)

 
01

2G
W

00
2 

7.
2 

4.
8 

5 
3.

7 
22

0 
N

t 
2.

2 

01
2G

W
00

3 
0.

75
 

N
O

 
N

O
 

N
O

 
N

L
 

L
ea

d 
(P

b)
 

01
2G

W
oo

l 
1.

9 
N

O
 

N
O

 
N

O
 

N
O

 
IS

 
IS

 
4.

4 

01
2G

W
00

2 
4.

9 
N

O
 

N
O

 
N

O
 

N
O

 

01
2G

W
00

3 
2.

9 
N

O
 

N
O

 
N

O
 

N
O

 

M
an

ga
n

es
e 

(M
n

) 
01

2G
W

oo
i 

12
9 

11
6 

76
.5

 
22

2 
N

L
 

73
 

N
L

 
54

30
 

01
2G

W
00

2 
48

70
 

49
20

 
28

60
 

27
70

 
N

L
 

01
2G

W
00

3 
10

0.
75

 
66

.8
 

56
.5

 
62

.6
 

N
L

 

N
ic

k
el

 (
N

i)
 

01
2G

W
00

2 
12

4 
88

.1
 

16
7 

48
.7

 
N

L
 

73
 

10
0 

13
.3

 

01
2G

W
00

3 
1.

5 
N

O
 

N
O

 
N

O
 

N
L

 

S
el

en
iu

m
 (S

e)
 

01
2G

W
00

2 
6.

1 
N

O
 

N
O

 
N

O
 

N
L

 
18

 
50

 
N

O
 

T
ha

ll
iu

m
 (

T
I)

 
01

2G
W

O
O

I 
N

O
 

N
O

 
N

O
 

N
O

 
2.

4 
0.

26
 

2 
6.

6 

01
2G

W
00

2 
N

O
 

N
O

 
N

O
 

N
O

 
2.

5 

01
2G

W
00

3 
N

O
 

N
O

 
N

O
 

4.
3 

N
O

 

T
in

 (
Sn

) 
01

2G
W

O
O

I 
28

8 
N

O
 

N
O

 
N

O
 

N
L

 
22

00
 

N
L

 
N

A
 

01
2G

W
00

2 
37

4 
N

O
 

N
O

 
N

O
 

N
L

 

01
2G

W
00

3 
23

6 
N

O
 

N
O

 
2.

9 
N

L
 

V
an

ad
iu

m
 (

V
) 

01
2G

W
O

O
I 

4.
2 

3.
5 

N
O

 
N

O
 

N
L

 
26

 
N

L
 

14
 

01
2G

W
00

2 
10

 
3.

1 
N

O
 

N
O

 
N

L
 

10
.1

1.
32

 



T
ab

le
 1

0.
11

.8
 

S
W

M
U

1
2

 
A

n
al

yt
es

 D
et

ec
te

d
 i

n
 S

h
al

lo
w

 G
ro

u
n

d
w

at
er

 (i
 

P
ar

am
et

er
 

L
oc

at
io

n
 

ls
i 

Q
ua

rt
er

 
2n

d 
Q

u
ar

te
r 

3r
d 

Q
u

ar
te

r 

01
2G

W
00

3 
N

D
 

1.
8 

N
D

 

01
2G

W
00

3 
N

D
 

N
D

 

Z
in

c 
(Z

n)
 

01
2G

W
O

O
I 

43
.4

 
N

D
 

N
D

 

01
2G

W
O

O
2 

47
.2

 
N

D
 

N
D

 

01
2G

W
O

O
3 

18
 

N
D

 
N

D
 

N
ot

es
: 

&'
1)

 

4
th

 Q
u

ar
te

r 
5t

h 
E

ve
n

t 

N
D

 
N

L 

N
D

 
N

L 

N
D

 
N

L 

5.
6 

N
L 

N
D

 
N

L 

Zo
ne

 I
 R

C
R

A
 F

ac
ili

ty
 I

nv
es

tig
at

io
n 

R
ep

or
t 

C
ha

rl
es

to
n 

N
av

al
 C

om
pl

ex
 

Se
ct

io
n 

10
 -

Si
te

-S
pe

ci
fic

 E
va

lu
at

io
ns

 
R

ev
is

io
n:

 1
 

T
ap

-w
at

er
 R

B
C

 
M

C
L

lS
M

C
C

 

11
00

 
N

L 

S
h

al
lo

w
 

B
ac

k
gr

ou
n

d
 

24
.4

 

T
ap

-w
at

er
 R

B
C

s 
(T

H
Q

=O
.l)

 f
ro

m
 R

is
k-

B
as

ed
 C

on
ce

nt
ra

tio
n 

Ta
bl

e 
(U

5E
P

A
, 

O
ct

ob
er

 2
2,

 1
99

7)
, 

an
d

 M
C

L
s/

S
M

C
L

s 
fr

om
 D

ri
nk

in
g 

W
at

er
 R

eg
ul

at
io

ns
 a

nd
 H

ea
lth

 A
dV

Is
or

ie
s 

(U
S

E
P

A
, 

19
96

e)
 

B
ol

d
 c

on
ce

n
tr

at
io

n
s 

ex
ce

ed
 b

ot
h

 t
he

 R
B

C
 a

n
d

 t
he

 z
on

e 
b

ac
k

gr
ou

n
d

 
A

ll
 b

ac
kg

ro
lU

ld
 v

al
u

es
 f

or
 Z

on
e 

I 
ar

e 
b

as
ed

 o
n

 t
w

ic
e 

th
e 

m
ea

n
s 

o
f 

th
e 

gr
id

 s
am

p
le

 c
on

ce
n

tr
at

io
n

s.
 B

ac
k

gr
ou

n
d

 v
al

u
es

 f
or

 t
h

e 
gr

ou
n

d
w

at
er

 a
re

 b
as

ed
 o

n
 t

vv
o 

sa
m

p
li

n
g 

ro
u

n
d

s 
in

 t
w

o 
w

el
ls

 a
t 

ea
ch

 d
ep

th
. 

N
A

 
N

ot
 a

p
p

li
ca

b
le

/n
ot

 a
va

ila
bl

e 
N

O
 

N
ot

 d
et

ec
te

d
 

N
L 

N
T 

RB
C 

p
g

/L
 

m
g

/k
g

 
-l

g
/L

 
=

 

N
o

t 
li

st
ed

 
N

o
t 

ta
k

en
 

R
is

k
-b

as
ed

 c
on

ce
n

tr
at

io
n

 
P

ic
og

ra
m

s 
p

er
 li

te
r 

M
ic

ro
gr

am
s 

p
er

 k
il

og
ra

m
 

M
ic

ro
gr

am
s 

p
er

 li
te

r 

1O
.1

1.
32

a 



Zone I RCRA Facility Investigation Report 
Clwrleston Naval Complex 

Section 10 - Site-Specific Evaluations 
Revision: 1 

TEQs ranged from 8.9E-9 J1.g/L to 3.41E-6 J1.g/L. TEQs calculated for GDI00303 (1.76E-6 J1.g/L) and 

GDI00304 (3.41E-6 J1.g/L) are above the RBC. 

Dioxins were detected in the fIrst-round deep well sample. The TEQ calculated for this sample was 

7.27E-7 J1.g/L, which is below the MCL. 

Inorganics in Groundwater 

Twenty metals were detected in SWMU 12 groundwater over the four sampling rounds; however 

only four - arsenic, cadmium, nickel, and thallium - exceeded their respective screening criteria. 

Arsenic exceeded its tap-water RBC, MCL, and shallow background concentration in all four 

sampling events, with concentrations ranging from 177 to 253 J1.g/L. All of these exceedances were 

in samples from well 012002; the maximum concentration was detected in the fourth-round sample. 

Arsenic was not detected in any other SWMU 12 well. Cadmium was detected in the first- and 

second-round samples, but exceeded screening concentrations only in the fIrst-round sample at well 

012003. Nickel was detected in all four sampling rounds at well 012002, with concentrations ranging 

from 48.7 to 167 J1.g/L. The screening criteria for nickel were exceeded in the fIrst three sampling 

rounds. Thallium exceeded its screening criteria in the fourth-round sample from well 012003 (4.3 

J1.g/L). Thallium was not detected in the fIrst three rounds. 

In May 1999. a letter from SCDHEC requested additional sampling at SWMU 12. An additional 

groundwater sampling event was conducted on May 20 .1999. Groundwater samples were collected 

and analyzed for arsenic. lead. antimony. and thallium. Arsenic exceeded its tap-water. MCL. and 

shallow groundwater background in 012002 during this event with a concentration of 128 gglL. 

Thallium exceeded its tap-water RBC and MCL during this event in wells 012001 and 012002 with 

concentrations ranging from 2.40 ggIL to 2.50 gglL. All other analytes were below laboratory 

detection limits. 

Nineteen metals were detected in shallow groundwater samples from GDI003, e.g., with only two 

exceedances. Antimony (3.1 J1.g/L) exceeded its tap-water RBC in the third-round sample. Thallium 

(2.8 J1.g/L) exceeded its tap-water RBC and shallow groundwater background concentration also in 

the third-round sample. There were no other exceedances. 
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Zone I RCRA Facility Investigation Report 
Charleston Naval Complex 

Section 10 - Site-Specific Evaluations 
Revision: 1 

Seventeen metals were detected in deep groundwater samples from GDI03D. Only one, antimony 

exceeded its tap-water RBC (6.1 ugIL in the third-round sample). There was no exceedance of MeL 

or background. 
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Section 10 - Site-Specific Evaluations 
Revision: 1 

TEQs ranged from 8.9E-9 p.gfL to 3.4IE-6 p.gfL. TEQs calculated for GDI00303 (1.76E-6 p.gfL) and 

GDI00304 (3.4IE-6 p.gfL) are above the RBC. 

Dioxins were detected in the first-round deep well sample. The TEQ calculated for this sample was 

7.27E-7 p.gfL, which is below the MCL. 

Inorganics in Groundwater 

Twenty metals were detected in SWMU 12 groundwater over the four sampling rounds; however 

only four - arsenic, cadmium, nickel, and thallium - exceeded their respective screening criteria. 

Arsenic exceeded its tap-water RBC, MCL, and shallow background concentration in all four 

sampling events, with concentrations ranging from 177 to 253 p.gfL. All of these exceedances were 

in samples from weB 012002; the maximum concentration was detected in the fourth-round sample. 

Arsenic was not detected in any other SWMU 12 well. Cadmium was detected in the first- and 

second-round samples, but exceeded screening concentrations only in the first-round sample at well 

012003. Nickel was detected in all four sampling rounds at well 012002, with concentrations ranging 

from 48.7 to 167 p.gfL. The screening criteria for nickel were exceeded in the first three sampling 

rounds. Thallium exceeded its screening criteria in the fourth-round sample from well 012003 (4.3 

p.gfL). Thallium was not detected in the first three rounds. 

In May 1999, a letter from SCDHEC requested additional sampling at SWMU 12. An additional 

groundwater sampling event was conducted on May 20 ,1999. Groundwater samples were collected 

and analyzed for arsenic, lead, antimony, and thallium. Arsenic exceeded its tap-water, MCL, and 

shallow groundwater background in 012002 during this event with a concentration of 128 p.gfL. 

Thallium exceeded its tap-water RBC and MCL during this event in wells 012001 and 012002 with 

concentrations ranging from 2.40 p.gfL to 2.50 p.gfL. All other analytes were below laboratory 

detection limits. 

Nineteen metals were detected in shallow groundwater samples from GDI003, e.g., with only two 

exceedances. Antimony (3.1 p.gfL) exceeded its tap-water RBC in the third-round sample. Thallium 

(2.8 p.gfL) exceeded its tap-water RBC and shallow groundwater background concentration also in 

the third-round sample. There were no other exceedances. 
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Section 10 - Site-Specific Evaluations 
Revision: 1 

Seventeen metals were detected in deep groundwater samples from GDI03D. Only one, antimony 

exceeded its tap-water RBC (6.1 ugIL in the third-round sample). There was no exceedance ofMCL 

or background. 
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10.12 SWMU 177/RTC 

Zone I RCRA Facility Investigation Report 
Charleston Naval Complex 

Section 10 - Site-Specific Evaluations 
Revision: (J l 

The SWMU 177/RTC was not addressed in the Final Zone I RFI Work Plan (EI A&H, 

February 1995). This site was determined by USEPA Region IV to warrant limited investigation 

in conjunction with current construction activities. SWMU 177 IRTC consisted of two adjacent 

buildings, both designated as Building RTC-4. The original RTC-4 was a 24 x 60 foot metal 

structure used to house heavy equipment including backhoes and trackhoes. The designation 

RTC-4 was given to a newer building constructed next to the former RTC-4. The newer RTC-4 

was used to store lawn mowers and other lawn maintenance equipment. This unit was 

designated as a SWMU due to oil spillage associated with operations at the two buildings. 

Visual inspections during trhe RF A identified several areas of stained soil and concrete in and 

around the two buildings. These buildings were both less than 50 feet from the Cooper River. 

This area was included in a lease agreement between the Navy and the National Oceanographic 

and Atmospheric Administration (NOAA) in the spring of 1995. Since taking over this area, 

NOAA has removed both buildings and has installed a diesel fuel AST and three generators at 

the site. 

Materials of concern identified include VOCs, petroleum hydrocarbons, and heavy metals. 

Potential receptors include current or future site workers who may be involved in invasive 

activities that might bring them in direct contact with subsurface contaminants. The ecology of 

the Cooper River is also a potential receptor. 

The initial samples were collected to facilitate the property transfer and expansion. Subsequent 

sampling rounds were conducted to confirm the presence of any contamination from onsite 

activities. Soil and groundwater were sampled in accordance with Section 3 of this report. 
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buildings, both designated as Building RTC-4. The original RTC-4 was a 24 x 60 foot metal 

structure used to house heavy equipment including backhoes and trackhoes. The designation 

RTC-4 was given to a newer building constructed next to the former RTC-4. The newer RTC-4 

was used to store lawn mowers and other lawn maintenance equipment. This unit was 

designated as a SWMU due to oil spillage associated with operations at the two buildings. 

Visual inspections during the RFA identified several areas of stained soil and concrete in and 

around the two buildings. These buildings were both less than 50 feet from the Cooper River. 

This area was included in a lease agreement between the Navy and the National Oceanographic 

and Atmospheric Administration (NOAA) in the spring of 1995. Since taking over this area, 

NOAA has removed both buildings and has installed a diesel fuel AST and three generators at 

the site. 

Materials of concern identified include VOCs, petroleum hydrocarbons, and heavy metals. 

Potential receptors include current or future site workers who may be involved in invasive 

activities that might bring them in direct contact with subsurface contaminants. The ecology of 

the Cooper River is also a potential receptor. 

The initial samples were collected to facilitate the property transfer and expansion. Subsequent 

sampling rounds were conducted to confirm the presence of any contamination from onsite 

activities. Soil and groundwater were sampled in accordance with Section 3 of this report. 
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Sot.rrHOIV is currently funding a s.tudy to detet'll:line the location of 

the pits. The lAS t~a~ observed s~veral test boring$ in tn~ area and 

noted that they were filled with oil. Using.l post hole diggec. the lAS 

team made .evera! additional test holes in the area ~hich also filled 

with oil. Thp. .annJ! extent of tIle oil contamination i~ unjt:nown; 

however, baaed on the inferred g!;";)undwater gradient, the oil La sus-

pec:ed to be slowlY migrating toward the Cooper RiVer. Sev~ral oil 

slicks of undetermin~d origin have been reported in the Cooper River 

near the oil pit area. The.e =ay be the ~sult of oil which has 

=igrated from the sludge pit area. Oil leaching into the Cooper River 

could create environmental degradation. 

2.4 PFI'ROLEt'M, OIL, AND I..UBRICANTS (POL) TRANSFER POINT 

The POL transfer PQint it located in=.ediatel.y east of Hohson Ave •• 

directly across from aboveground POL storage tank 3900£. At this 

location, POL i. transferred from railroad tank car. to the storage 

tanks. Ouring transfer operations, several oil apills have occurred, 

and oil has leached into the sub.oila. tn 1981, during the construction 

of ~ fence, workers digging holn for fencepost. reported thu the: holes 

were filling vith oil. The amount of POL in the Roil ot this ~rea anrl 

the areAl extent of the conta",ination are unkno'lw-n. Sub!l!Jrface POL cOlltd 

=igr.t~ to the Cooper River, resulting in environmental degradation. 

2.5 rO~~£R FlREFtGHTING TRAINING PIT 

An unlined firefight.ing training pit, reportedly Uleuurin-g bet",'!!!n 

30 and 50 feet in dia=~ter. W4, Located on the 50uthern end of NAVBASE 

2-5 
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Charleston from 1966-71 and contained waste 0.1, gasolIne, and alcohol 

burned during firefighting tralnlng exercises. The pit area is not 

r~adily discernIble from the ground, but Its location is apparent ~lcn 

v1ewed hom the 'If. Acra! photographs taken in 1971 clear] y show the 

locatLon of the P1t. In 1971, the plr was cited by the U.S. Coast 

Guard, for an oil spill fol1owlng heavy r-sinfatl whu::h caused the 0.l..1 In 

th~ p.t to overflow into ShIpyard C,,,el<. The plt was dosed in 1972 by 

leveling and coverlng with bottom ash, and 4 inches of sludge r~portedly 

lay ar its bottom. The amount of oi I whlCh may have leached into the 

subsoil and the areal extent of the pIt are unk.nown. Any 011 cUf'rently 

remaining in the soil could leach into Shlpyard Creel<, resultLng 1n 

environmental deg~Bdation. 

2.6 PCI! STORAGE AREA 

Out-of-scrVlce transformers containlng PCB flulds are currently 

stored en Bldg. :)90: in the "Old Corral" area. Th,S bulldlng has .. 

concrete floor and is i;urbed, as requI.r~c. by Federal regulat1.ons for PCB 

storage. Prior to 1976. Qut-oi-service transformers were brought to the 

concrete pad on the south side of the building where. at the discretion 

of the purchasing contractor, they 'w"ere eLther sold u as 1S" Qr tht!tr 01 t 

dumped. As.a result of these actIons, che- s011$ around the pad rece:. ... ed 

transformer olis I.JhlCh possibly contalned PCBs. PCB-conrilmt[l . .t!.t~.LsOlis 

could mlgrate to the Coopcr Rlver Vla stormwater runoff. SOt!TIlDIV 

current.ly h.as a study progra.m t~l dt~t:ermln~ if th~5~ .lolls are 

contaminated with PCBs. 1f PCB contamlnation i. detected, Federal 

regulation. preser,be that the soils be drUQmed and disposed of. 
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Table 4.1-1 
So.mnary of Fee_sue:! Coofirmation Study 

Potenti.alIy 
Contaninate:! 

Area 

Sanitary Lat>ifill 

oil Sludge Pits 
Optim 1 

Opt
, , 
1<lI'I L 

POL lransfer Point 
Option 1 

Opticn 2 

ltJnitor 
Wells 

7 

Fornrr Firefight i.ng 
Training Pit 

Optim 1 

Option 2 

F= &I tic ide 
Mixing am 
Sto". Area 

Caus t ie !bod 

* Power wger. 
t liard wger. 

GPR - Groo.nf """"trat i.ng ra1ar. 
DI - E leett """gr.et imn. 

Scurce: Zl:E. 1981. 

Soil 
Borings 

150* 

10k 

100* 

10* 

Sf 

25-5ot 

Soil 
~le. 

50 

5 

2S 

8 

Field 
Ana I yt i<: a1 
Techni'l"'" 

GI'R, lIII\I!:n" t:.:lceter 

lretal de tector , 
am DI 

GPR, I'M, am 
port'" Ie a:: 

furtable ex; 
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Lohorlltory 
Analyti<:al 
Paramters 

Par"""'ters line:! 
in table 4.1-2 

Par...,t"". listed 
in t;ill~ 4.1-3 
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conflgur4tlon of til£! oll lens 'J3!i not det<!n:lin1;!d <1t the t.llnt! Qi tho! 

was employc;:d ttl deftne the extent of ~he OIl lens, but the ex~n!Cle 

.:onductors pre\.'(>rtte'd .a deftnlt,ve lnterpret.1.tum "r thl' dat.1. Several 

lih.aUoY hoi,,":> f2 to :; {~et deep) wert1 dug ,n conducUvttt low,;. 3'11d 011 

" was found tn each (see fl&ure b.6-A'). 

0.0.1.] Chenll.cal Duposal Area 

Onduclosed .m1ouftCS of a varlet)' of (;heUllcats, iocludlng the 

decootamLnant~ DANe and D52, w~re reportedly bur~ed ~n th~ area of the 

plstol and skeel ranges (see ftgute 6.6-5 and appendix H). In 191: Gno 

1974, const~uct~on ~reW$ vorking 1n the area unearthed drums of 

chemlcals, and minor injuri~s resulted. Reportedly, 1n the 19605, 

unknovn (:hecnc.als of several cypes were buri~d in the skeel rBng~ and 

the dlke behind the pUla! range {hH'! figure 6.6-5}. In 1977, t(>o 

5-gallon cannl5teTS ~f DS2 were reportedly buried 1n the &keet range. 

A c1.rcular, unl1.ned pit, tt'.~a5tjnng 30 to 50 feet 1P dlam~:er 

and 1S lnch~s deep. 101'4$ uSed from 1966 to 1971 to burn ~a5te oll. 

gaSQ11n~. or Bl~ohol for the training o{ NAVSTA fireflght~rs. Thl& piC 

was located near the 50uthern end uf NAVBASE Charleston. on the ShLpyard 

Grt:ek lHdif (se~ figure 6.6-S). Most Qt the fl4tt1Dable mSl~rul was 

burned dunng each lnnning t!Xt.'n:;U;.~. This ptl vas not lnlencieQ tor 

0-98 
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storage or disposal but ~trictty for training. Despite the installation 

of a drain, heavy ra.ins ~aused the pit tc fitl witll wa(~r, displacing 

ehe oil lind allowing it to now LnlD Shipyard Greek. Coast Guard 

citations -on these spi.lls led to closurll? of the pit in 1971, I1fVl in 

lQ72. it vas leveled ilnd .:overed 1oo~th bott¢m ash. At the time of 

leveling, ther~ was re?orcedly 4 inches of oi.ly sludge in the bottom of 

t:he pit. No oil or oily residue could be locatel! in the area of ~he pit 

during the site asses sment ~ 11\e pi t area is not read i 1 Y di see. rn ib :e 

from the ground, but its location is apparent i~om the air and is also 

clearly shown on aerial photographs taken in 1971. 

6.6.2.5 Caustic Pit 

The caustic pit I located near the junct ion of BainbT'idge 

Ave. and Viaduct Rd. I ~ ... a.$ used between the early 19405 and the early 

19705 for the disposal of lime sludge g~nerated as a byproduet of 

aeetylene production. Water saturated with time was allowed to settle 

in a pond, while excess water was discharged to Shipyard Creek. Part of 

the pond was filled in during ~onGtructian of Bainbridge Ave. The pond 

vas abandoned rather ~han closed. ana no time was removed Or co¥ered 

when the acetylene production ceased. The_ remainder of the pond i the 

portion whieh was nOt fitled by th~ Bainbridge Ave. construction) still 

exists, and lime S'tudge !!an be seen on t'he water's ed~e. Trees, 5hru~51 

and grass ~~ow do~~ to the water's ed~e. 3nd aquatic plants grow in [he 

pond itself. A litmufi. paper test of the pond water conducted during the 

onsite assessment yielded a pH of f. Shallow (l.S-root) soil bori.~s i:\ 

the a.~ea i.ndicated the presence of apprDxirnately 1 foot of limE' S ludft!;e 
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EXECUTIVE SUMMARY 

Introduction 

This Confirmation Study was performed at the Naval 

Shipyard in Charleston, South Carolina, to fulfill the Phase 

II requirements of the Navy Assessment and Control of 

Installation Pollutants Program. This study was a follow-up 

to the phase I Initial Assessment Study. which involved an 

on-site investigation to verify and characterize the presence 

of soil and ground-water contamination at eight sites. The 

sites studied included the following areas identified in 

Figure 2: (l) caustic-pond area, (2) chemical-disposal area. 

( 3 ) landfill area, (4) pesticide-mixing area. (5 ) 

electrical-transformer storage area. (6) oil-sludge pit area, 

(7) POL-transfer area, and (8) former fire-fighting training 

pit. 

During this investigation. a total of 132 shallow 

borings were drilled; 29 monitor wells were installed; and 26 

soil samples were collected for chemical analyses. Water 

samples were also collected from each of the monitor wells 

and analyzed for selected Chemical and physical constituents 

(see Appendices C through H for analyses results). 

Hydroaeologic Set tina 

The Charleston Naval Shipyard is located on a peninsula 

of land and is surrounded on three sides by brackish surface 

water of the Cooper River. The topography of the shipyard, 
1 
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Fire-Fighting Traininq Pit 

The fire-fighting training pit is located at the 

southern end of the shipyard (see Figure 3) and is no longer 

in use. It reportedly ranged between 30 to 50 ft in diameter 

and was used between 1966 and 1971 for training purposes. 

Oil. gasoline. and alcohol were poured into this pit. 

ignited. and subsequently extinguished during fire-fighting 

training exercises. The approximate location of the pit was 

determined by NAVFAC personnel and three soil borings were 

drilled. These borings were drilled at the fire-fighting 

pit. one in the center of the pit. and the other two along 

the road bordering Shipyard Creek (Figure 17). No oil nor 

any traces of oil were found in any of the borings. 
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Geraghty & Miller. Inc. 
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~OT TO SCALE 

FF.I 
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TRAIN~N& StTE ' 
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FF-2. SHALLOW BOR!NG LOCATION 
AND NUMBER 

Figure 17. Locations of the Gil-Test Borings Installed at the 
Former Fire-Fighting Pit. 
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Gcr;lghcy & Miller, Inc 

would be pumped so that the oil could be separated from the 

water. The oil could then be sold as waste oil or burned in 

an incinerator, and the water can he reintroduced into the 

shallow ground-water system to speed up the oil-recovery 

process. Presented in Figure 18 is a schematic diagram 

showing the layout of a possible oil-collection system using 

ditches. The cost of installing this system is estimated to 

be $45,000 to $60,000. 

Given the low potential for this oil to move laterally 

through the ground-water system, it may be more cost 

effective to install a bypass pipe in the existing ditch with 

a simple collection system at the downstream end. The ditch 

would still serve its purpose of conveying surface-Water 

runoff away from the site while preventing the oil from 

entering the ditch. The collection system would periodically 

be pumped to remove any oil that collects in it. 

POL-Transfer Area 

No oil plumes were found in the POL-transfer area; 

therefore, no remedial actions are required. 

Former Fire-Fiahting Training Pit 

As in the case of the POL-transfer area, no oil plumes 

were detected in the shallow deposits: therefore, no remedial 

actions are required. 

72 



.-~-~-.- - ~---------........ -----_____ (_;_. t ___ '_ .• _a .... , 

AppendixA3 



to 

Todd Haverk(~st 

Ihal was 10 tbe PT showed the FF area about 
oorth of wbere it is to be. 

IIl1g'eriI'1! ill tbe "new" area and NOT 
allY e\1deru:e ofSWMU 12. 
Note IIlat G &; Miller cOlldoered similar ill the lare 80's alld could 1I0t 
filld either, 

_, Tbis still dres not Ihe arsenic GW hilS illlhe former SWMU 12 
area • the cOlltractor down area, 
Two actioll ilems wore geE,on,led frolllihis disclissioll (lIjtda,IeSWMU 121llolllo 
alld COil""" Dr, M, reg;mlitlg has.wide itl(lTlllllli,os). Rerer to Actiolllt"m list ill 
lh."" millll'''", 









II.
...

,,~
 
A
v
~
 ...

 ,..
 #

(.
 

()
 •

 ~
 ,

 •
 
T

'j
;'

+
 

J..
."..

., ~
 

t:f..
., 

;r
· '

/.0
' 

. 
R~

!.
!;

FI
, 

/6
ro

""
 

tlA
,/ 

11
<.

~J
 

4...
,.,..

 #
7 

0
'.

 ;)
 (

 
I 

.. ~
hf

 
'r .

... "
 c

l:-t
 

;1
.'. 

<
{'

 
t.

~ 
J
h

 ~ 
8
r
.
~
~
 

tJ
.j 

Jl
..r

J 
A

":
j' 

r 
# 

e 
(>

 '
.
'"

 
""

5
l1

 
t ..

....
 " 

{"
't 

~'
. 

t.
j'

 
(
,
 J

,J
"k

 
fr

o
w

" 
Q

..y
 

/1 .
..

 J 
1/

"3
,"

;I
-j

 

o·
·~

'·
 7

'3 
~-

I 
6r

...
-' 

tl
..

, 
~"

 
'f

'.
 
~~

JJ
;,

~ 
8,

. ..
.. 
C
~
 

/I
..

.~
L 

A
 ...
.. 

,. 
-#

 /0
 

~
 

-1
fT

' 
o

·a
'·-

.:
C

-
'f

ij
'~

 
8 .

...
.. 

'" 
('1

 
J,

'. 
"
"
. 

J:
~J

t!
" j

.. 
p,..

,,., 
.. 

tft
.y 

I/.
M

! 
""3

'1"
' II

 1
/ 

o 
~ 

J 
,.

I ~
 

7.
$ 
(
I 

f ..
. ,,

'1
 
cf

~7
 

'J
..s

'-·
.;'

 -
1t

f!:
J.

!;J
4 

8
,_

" 
'7

 

I 

<II
 

r/
".

J 
~v

~t
 ... 

/:1
 

l'
 ~;

1'
. 

r,
,:}

 A
I-

(J
,.,

...
."

 
cI

., 
~"

'"
 

()
no

.~
eJ

r.
~ 

cl
A

'I 

""
",

d
 
4v

~~
'"

 #
 1

3 
0

:
 /.

,:
. 

8r
ow

<>
 '

M
J 

w
 /I

/'
~ 

( ..
. t.

JJ;
~ 

I
f
 ~ 

'f
'.

 
0 

''''
'.'

3'
 /1

 ...
 -"

 e
ly

 

it.
,.,

,! 
4v

st 
r 

-#
 /If

 
o 

'·a
 '. 

13
...,

,,,,
, 

, .
.. 
~ 

"'I
·I.

~ 
;r

· 
'i 
'-

c 
...

.. ~
.,
 Ii

,,,,
,,,,

,, 
,/

~ 

HA
,.J

. 
A

 v 
~
r
 -

# 
IS

" 
o'

.i
l'

-
r.

..
,~

+ 
b .

. ¢
w

"
 
d

",
/ 

fl.
' -

.,
' -

(J
 ..

. "
' ..

. /
.,

 ...
. !J

< 
"'

..
, 



;e ,';H;CJ 14453O,P,,,,",, 

Appen~ix B 



I <~.'7":"C;;"" 'I ' 

APPROXIMATE SCALE llnch,.225Fe,t 
22S 450 ~'x~ 

'" 
Feel 

E08200lQOgATL CNC 100FHR 

'.1':' ': . ':'. .. 
" '" . 

J>::.':. ,,' '.1 .... ' :.":.'.: ':'. 

.... /.. .. 

'. !C,::': ,,~:,.:,'; ... : ...... .'. 

I 
I 

',:.:'.j:» '::~'., ,/~.,' ,. .' h. 

Figure 1 
AOC 679 Historical Record 

Zone I RFI Report Addendum 
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DEPARTMENT OF THE NAVY 
IU'I!RVIIOR OF IHP8ULDaIG. CONYI!UION AND IlEPAIIt. u •• 

POtnIMOUfH. YlRGDIWo, I!IMItOIIfMNTAL DETACHMENT CHARLUTQIilI 
1111 NORTH HOUOI AVENUE, BUILDIIfG 30 

NORTH CHARLesTON, lOUTH CAROLIJIA.2MOI4101 

.. REPLY R!F!R TO: 

Ser: 918 

OCT 27 1998 

From: Director, Supervisor of Shipbuilding, Conversion and Repair, USN, Portsmouth, Va. 
Environmental Detachment Charleston, SC (SPORTENVDETCHASN) 

To: Southern Division Naval Facilities Engineering Command 
(Code 18 - Hayes Patterson) 

Subj: UNDERGROUND TANK INVESTIGATION AT BUll..DINGS NS-I & NS-26 

Ref: (a) SOUTIINAVFACENGCOMLtr. 5090, Ser: Code I8B4 dtd 10 August 1998, 
Authorization for Tank Investigations NS-I & NS-26, Project Number C98065 

Encl: (1) Tank Search Investigation 

1. The Environmental Detachment, Charleston was requested by reference (a) to perform an 
investigation to determine ifunderground storage tanks exist in the area of Buildings NS-land 
NS-26. The USTs are thought to be associated with an old seaplane landing and fueling site. 
The Statement of Work included with reference ( a) detailed the expected steps for the 
investigation and provided a format for reporting the results of the Detachment's findings. The 
investigation concludes that there are no USTs in the area searched, results of the investigation 
and search are provided in enclosure (1). 

2. This completes the required action for SPORTENVDETCHASN with respect to the referenced 
project. Any questions should be addressed to R. A. Albers, Environmental Detachment, 
Charleston Business Manager at 743-6777, ext. 134 or Jack Arney, at ext. 227. 

Copy to: 
File 
Heather Hinds 

Respectfully, 

f"~~.7J!I' /to If" Dearhart 



NAVALBASET~SEARCH 

BUILDINGS NS-l & NS-26 

2. EXECUTION 

2.1 Actions Performed 

OcrOBER27,1998 

The DET was tasked by SOUTIIDIV to ped'orm a Geophysical Survey to determine if the 
underground tanks were still in place or had been previously removed. 
Actions performed are listed below: 

• The DET performed a historical records search of public works drawings and 
interviewed personnel to determine the tank locations. 

• The DET performed a visual site inspection of each area to determine if any fill pipes, 
vent pipes or other suif'ace structures/disturbances were present which may have. 
indicated the presence of Underground Storage Tanks. 

• A geophysical survey was performed to identifY any underground metallic anomalies 
present in either area. Any structures, which may have caused an erroneous response 
from the EM61, were noted in the log book for later use in data analysis. 

• Data was downloaded into an analysis program and studied to determine if any 
magnetic anomalies with characteristics of an underground tank were present. 

3. CONCLUSION 

3.1 Building NS-26 

A thorough visual inspection of the areas surrounding the facility was performed. No 
surface structures were noted which would have suggested the presence of a UST. (See 
Figure I). 

An EM61 survey was performed of the area and no metallic anomalies with the 
characteristics of a UST were detected. (See attached profile). 

Based on the information obtained during field investigation and subsequent data review, 
there does not appear to be a UST present at this location. 

3.2 Building NS-l 

A thorough visual inspection of the areas surrounding the facility was performed. One 
area of asphalt appeared to have been patched and was sunken in, giving the appearance 
of disturbed subsurface material. No surface structures were noted which would have 
suggested the presence ofa UST. (See Figure I). 

2 ENCLOSURE (I) 
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J.A.JONES 
ENVIRONMENTAL 
SERVICES 

Charleston Naval Complex 
1849 Avenue F 
North Charleston, SC 29405 

To: 

Fax #: 

Phone #: 

Re: 

Phone (843) 740-2780 
Fax (843) 740-2785 

From: 

Total Pages: 

Date: 

o Urgent tr Review o Please Comment o Please Reply 

Comments: 



South Ca,OIIna 00..- of H •• "" ."d Envircnmon,* C."".. (S.C0 H.E.C .) 
UncMroround akH'-ae Tank (usn Aa .... ment Report: 

Date ReceIved 

State Use Only 

I. OWNERSmp OF UST(S) 

Subn'Ht Completed Fonn ,O~ 
UST Rogu-,. SOCUOr1 
SCDHEC 
2600 8uQ Sir" 
Caluml>a. South C......,. 29201 
Tofophane (803) 734-5331 

Agency/Owner: Southern DivIsIon. Naval Facilities Engmeering Command, Caretaker Site Office 

Mailing Address P.O. Box 190010 

Cltv N. Charleston State SC ZIP Code 29419·9010 

Area Code. 803 Telephone Nwnber: 743·9985 Contact Person: LCDR Paul Rose 

II. SITE IDENTIFlCA TION AND LOCATION 

Site I.D II. Unregulated 

Facilltv Name' CharleSlon Naval Base Complex, Buildmg NS 26 

Street Address Thompson Avenue 

CIty North Charleston. 29405-2413 C ounly: Charle$ton 

III. CLOS INFORMATION 

Closure Started~ 15 nec 1996 Closure Completed 8 Jan 1997 

Number of USTs Closed 
N/A SPOR~ETCHASN 

Consultant UST Removat Contractor 

IV. CEItTIFICA nON (Read and Sign after complelinl entire submittal) 

ItMlIy_l_, .. ..-... .... _ ....... _\111;01... 1"' ...... __ ~ ........ _""...,.t_ ................... IW ...... 
... .---..l ......... ~WI .......... '--" ... • _WI4' .... 
LCD~ Poul Rose 

Name C I 'ype or Pnnt} 

Signature 



v. UST INFSRMATJON , 
ra,.k I Tank 2 Tank 3 Tank 4 Tlnk5 TanH 

A Product .. W"'OI' 

B. Capacity 200 .... 

I 

CAge .. ,., .. > 30 '!l'l-
I 

D. Construction Material,.", .. Stee, , 

E, MonthIYear of Last Use,. Unk. , 
F Depth (ft) To Base of Tank" . lS 

I 

G Spill Prevention Equipment YIN. N 

H Overiill Prevention Equipment YIN .. N 

I Method of Closure RemovedlFilled R I 

I J Visible C oTrosion or Pitting YIN .. Y 

I K Visible Holes YIN. N 

L Method ofdisposaJ for any USTs removed from the ground (att~h disposal manifests) 
UST NS 26 WIS removed.-~, cu~opcn at both encb', and clean~ with a stealll dcaner. It was then cut up forreeycling as scrap metal. (See Attachment II!.) 

M. Method of disposal for any liquid petroleum, sludges, or Waste waters removed from the USTs (anar disposal manifests) 

The residual fuel od, weste wlter, DJld sludge were recycled. 

N, If any corrosion, pining, or holes were observed,.-deseribe the locat~ and elCtent for each UST 
' 

UST NS26 was severely corroded and pined, ~ut no holes were found, 



VI. PIPING INFORMA nON 

rank I Tank 2 Tank 3 Tank 4 r ..... s 

A Construction Material SIoeI 

\ 
3' B Distance from UST to Dispenser 

1 
Sec note l , 

, 

C Number of Dispensers.", 

D, Type of System PIS, .' ... ..-1 I 

E, Was Piping Removed from the Ground? YIN", y 
! 

Y I , F. Visible Corresion or Pitting YIN 

G Visible Holes YIN. N I 

H. Age ... :> lOyn 

Not" I; usr NS26 was • gravity fed wrwe orllank for Buildmg 26 I 

I. If any corrosion, pitting, or holes were observed, describe the location and eXlent for each line. 

VII. 

All PIping asscx;illed with the.tank Was ptttecI and <Omldcd, but no holes were found, 

BRIEF SITE DESCRIPTIO~ AND HISTORY 

Building NS 26 was pan of the Navy's Shore intcrmediate Activity (SIMA) complex. The building was built in 1958 and renovated in 1985 Although an oil/water separllOr is 
referenced in early bwlding plans, no separator could be located II the time of the tank removal. It is assumed that the oil waler separator piping has not been used slllCe the 1985 
renovation, The. tank apparently conllnUed to be used by pounng.ied oil down the six inch pwnp-out pipe 

After sample results were reviewed, efforts were made 10 "chase" (remove) contaminated soil at the site. The northwest end of the exc:avauon was extended In III elTon to recover petrolewn contaminated SOIl. As digging proceeded, OVA readings were taken uSing the Micro F1U ITlII11e ioruzallon deteclOJ to determine how far 10 proc:cc:d, The OVA reading at the end of the original cxcavation was 558 parts per million (ppm), The excavation was extended approximately 7 feCI oul and 8 rcct below ground surface ICYCI, OVA readings did not improve. The last OVA rcadUl&, taken along WIth soil sample SPORT 0319-1, 
registered 3005 ppm. Since no unprovemenl was noted based Ol\ OVA reading. and the 
excavation was about to impact sewer pIping, digging wlS discontinued. 

T ..... S 



VIn. SITE CONDmONS 

Yes No Unk 

A. Were any petrolewn-stained or conlanuDated soils found in the UST excavation, soil borings, lI'enches, or monitoring wen., 

If yes, indican, depth and locali<m on the sito map 

" lUST IlcavotloaJ 

B. Wen. any petrolewtrodors detected 1JI the excavation, soil borings, trenches, or mOlllloring wells? 

If yes, indicate location on SUe map and descnbe the odor (s!rong, mild, X etc.) I.t ..... s. UST .leavati .... 1 

C. Was waler present in the UST excavation, soil borings, or treru:bes7 If yes, how far below land swface (indicate location and depth)? 
X 

I-D. Did contaminated s01.l. remain stockpiled on Slle after closure? rfyes, indicate the stockpile locanon on the SIle map I 

Name ofDHEC represcntanve aUthoriZUlg soil removal: Seenott 2. 
X 

E. Was a petroleum sheenar free product detected on any exca.atioli or boring waters? 

If yes, Ind,,;ate location and thiclcness on the site map. N/A 

Note 2: The lank and piping excavations were filled With clean dlrt. The COtIlAminated soil has been stockpiled for bioremediatlan or disposal. Per conversation with DHEC, Mr. Tim Mettlen, and SouthDiv • . Mr. Gabriel Magwood, petroleum contaminated soil may be removed from the e?<Clvatian and stoc;kpi 'ed for disposal or remediation 



IX. SAMPLE INFORMA nON 

SCD.H.EC Lab Certification Number _~!O,,-I ... 20l1Q~...;.... ______ _ 
1 

Sample II Locauon Sample T}pe Depth· OatolTime of Collected OVAII (SotllWaterl ColiecuOll Bvl 
SPORT South end of tank. 50.1 55' 18 Dco 96 R 1916 ppm 0280·1 1000 Atk3s 
SPORT North end of tank. Soil 55' 18 Dec 96 R. 558 ppm 02S0-2 1010 AtkuIs 
SPORT Drain Pipe run. 50.1 2' ISDec96 R 14 ppm 0280-3 1020 AlktJu 
SPORT Beneath vent pipe up.turned 5011 I' 6· IS Dec 96 R. o ppm 0280-4 elbow 1030 AIbn. 
SPORT Dirt pile. Soil . 18 Dec 96 R. 163 ppm 0280-5 1040 A1IwI. 
SPORT Bonom of e"Panded UST 50.1 S' 22 Jan 97 R 3005 ppm 0319-1 excavation. 0845 Jeaklns 

, 

, 

I 

I 

I 

• _ Depth Below the SwroWlding Lmd Sunoce 



x. SAMPLING METHODOLOGY 

Provide. det.iled description of the methods uled to collect!!!!!. store (prese .... e) tbe I.mples. 

After the removal of UST NS26 soil samples were taken. S~ng was performed in accordance WIth SC DHEC R.61·92 Pan 280 and SC DHEC UST Assessment Guidelines 
The samples are identified as follows: 

Soil Sample 
Soil Sample 
Soil Sample 
Soil Sample 
Soil Sample 

VOA Trip Blank 
Soil Sample 

VOA Trip Blank 

Detachment Charleston 
UST26-1 ~ 
UST26-2 ~ 
UST26-3 ~ 
UST26-4 = 
UST26-5 = I 

UST26-6 = \ 

General Engineering Labs 
SPORT -0280-1 
SPORT -0280-2 
SPORT -0280-3 
SPORT -0280-4 
SPORT -0280-5 
SPORT -0280-6 
SPORT-0319-1 
SPORT -0319-2 

Sample jars were prepared by the testing laboratory The grab method was utilized to fill the sample containers leaving as little head space as possible and immediately capped Soil samples were elCtracted at the tank ends. UST piping soil samples were takr under the piping at the mechanical connections. 

The samples were marked, logged, and immediately placed in samp~ coolers packed with ice to maintain an approximate temperature of 4 D C. Tools were thoroughly cleaned and decontaminated with organic-free soap and w~ter after each sample. 

The samples remained in the custody ofSPORTENVDETCHASN-\1ntil they were transferred to General Engineering Laboratories for analysis as documented in the attached Chainof-Custody Record. 



XI, RECEPTORS 

Yes No 

A Are there any lakes. ponds. streams. or wetlands located within I 000 f~t 
of the UST system? 

{Cooper RlYer - 107'/ X If yeS mdicate type of reeeDlor distance and drrection on SIte mallo -' 

B. Are there any public. ponte, or irrigation water supply wells within ropo 
feet of the UST system? 

X If yeS indicale \VJle of well dIstance and direclJon on site maD. 

e Are Ibere any underground StrUctures (e.g. basements) located within 100 
feel of the UST system? 

X Ifves indicate the lVDe of structure distance, and direction on SilelMPl 

D. Are there any underground ualiries (e.g .• teiephone. electricity, &as, water. 
sewer, storm dram) located within 100 feet oflbe UST system that could 
potentially come in contact with the conlamination? 

(.ew~rt ,tea. line) X 
If yes. indicate the tvne of utility. dislance and direction on the site map, 

E Has contaminated SOli been identified al a depth of less than 3 feet below 
land surface in an area that is nOI capped by asphall or concrete? 

X 
If yes tndicate the area of contaminated sotl on Ine site map . . I 



Attachment I SITE MAP 
You must supply a ~ site map, It should include all buildings, road names, utilities, tanIc and pump island locations, sample locations, extent of excavation, and any other peninen! infOrmation, 

Site Maps 1,2, and 3 
Photographs I and 2 
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26Q0RuUSUM 
CoIWnbIa. SC 29201-1701 

COMMISSlONE&l 
Duualu I!. Bry .. 

Mr. Gabriel L. Magwood 
Southern Division NFEC 
P.O. Box 190010 

BOAAD! 
JobnH._ 
"'""-" 

21SS Eag\eDrive 
North Charleston, South Carolina 29419-9010 

___ LeoN. It. 
-...,. 

llefeI'ence: 
_B.KooI 

CyIIdi C. "_II« _1[._ Underground Stonge Tank Aueument Report dated September 3, 1997 
Buildins 681 (UST 681-1 and UST 681-2) (Site Identification ## 00967) 
Charleston Naval Complex/Charleston Naval Bue 
Charleston, SC 
Cbarle8tOn County 

Date: 
November 12, 1997 

DNr Mr. Meawood: 
The IUthor has completed technical review of the referenced document. As 1Ubmitted, the report 
provides a narrative desaibing c1ol\llllllCtivitiea, site conditions and analytical results of 
environmeotailUllpling c:ottducted to detcnnine ifreleues have oceurred from operation of tho 
refereneed veaels and/or .11JOCi1ted piping aystems. The raults presented indiCite detectable 
levels of VOC (vomatic volatile organic compounds) 'WmI dctecced in groundwatec grab 
IIIIIple(a) obtIined fTomthe tank pit excavation for UST 681-1. TbeIe resu1ts are below \eYeI8 
proposed in the SCAP (Soil Corrective Action Plan amended July 30, 1997) for the Clwteston 
Naval Comple:lc and below the MCL's (maximum contaminant levels) applied to class GB 
aroundwaters. For this system, these result. would appear to indicate tha1 no additional endeavors 
for remedial actions and contsminant charactcriution are warnmted at this time. 

With reprd to UST 681-2, the reauIu presented indicate detectable levels ofVoe and PAR 
(polynlldear arornatio bydrocarbon compounds) were detected in groundwater grab IIBIDPle 
obtlined ftom the tank pit excavation. Concentrations for the lItven (7) PAR recognized u 
probable human can:inoscna (Group B2) exceed the proposed interim drinking water ItBIIdan:I of 
two microgram per liter(2.0~ IUIII total for these compounds and twenty-five micrograms per 
liter (2S~) IIWIl total for remaining PAR compounds. Soil samples SPORT0267-S (tank pit 
exClVlltion), 0274-1 and 0247-S (piping run exQlvation) utilized elevated detection limits due to 
lIIItrix intertiIren~. As identified in previous correspondence (Bristol to Anv:y, September 2, 
1997), wben detection limits are elevated and CoC's (contaminutta ofconcem) are reported as 
zero (0) or DOL (below detection limits) it will be assumed that the chemical constituent is equal 
to the elevated detection limit. Further, aoilllBDlple SPORT0274·S reported c:onc:entrationa of 
napMbal_ which eKceed level. proposed in the SCAP (Soil Corrective Action Plan, amended 
Iuly 30, 1997) for the Charleston Naval Complex. With consideration to the above, it appeII'II tha1 

SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 



CIwieawn Nav.! Sue 
Building 681 (NOO967) 
NO'Oember 12, 1997 
pap 2 

additiona1 cudeavon for remedial meuurea and contaminant cbIncterization are WUT'lnted at this 
lite. Ac\tfItloNJ u_UMlltlcorrective action adivitiel propoMd in the Tank Manapment Plan 
(dated October 18, 1996) ahouId be implemented in an appropriate IIId timely _. Employed 
activitiet ahouId be tedmicaDy lIIfJideat IIId reuooable to determiDe the _ent IIId IeWrity 
(tndncfina horizontaI8DCl vertic.! ~OD) of IUIpec:ted COIIbImiDation. PINM be reminded 
tbltJJOUlldwater aamplina (lfneceuuy) wiD require C01l8lruCti0ll oflllllpling pointa and wiD 
need to be IUbmitted mz. prior revi- IIId IppI'OvaI, u iippiopriate. 

Should you have any qUOItioDI, pleue contact IIIC! at (803) 734-5328. 

S~ 
=t.~11i. Hydrogeolgpt 
GrouDdwItIlf Quality Section 
Bureau ofWatIIf 

cc: Trident District BQC 



EllvironIllental Division 
Closure Enginccl"ing and Planning Dcpartment 
Charleston Naval Shipyard 

TANK INFORMATION: 

TABLE I (Page I of 2) 
TANK DATA SHEET 

Eel' 112 
Rev. 13 

'lUI Num"ert/Sr,1l"S03~LO Work Package Number_...:I.-I.SL.,-,oAt:L-_____ _ 

Tank Number tf.Bf.- z. Tank Serial Number_--..:.,II)--"h<..;I1'-'-______ _ 

Tank Dcscriptionh, LaICfu:t.. 4NA:: Tank Localion Bldg. 681 Location.s;; .. 71{ S:.d& 

COIl(cn(s in Ta nk/Type 0 f Liqu id: _..;H'--"U...,.E."''-''''-_(!).=-:''-''-=_--------------

Ileighl of Conlenls in Tank Amounl of Conlenls in Tank [GALS] 
lOr-X. 3 z..' =- 2.11, ~~" 1Jt<J,.o/V C""I>C. {' ------
Liquid Sample Number (cupy allached Date Liquid Sampled ____ _ 

Approximale Amounl of Sludge in Tank ____ _ 

Sludge Sample Number (copy allached) _____ _ Dale Sludge Sampled ___ _ 

TANK CONTENTS DISPOSITIONING DETERMINATION: 

___ Liquid is "on·specification" waSle oil. (See paragraph 4.1.3.2). Shop NA (E) point. 

. _____ Liquid is "off-specification" waSle oil suilable for mixing with olher "on-spec" waSle oil 

___ Liquid is "off-specificalion" waSle oil and musl be handled as hazardous wasle. 

Liquid Dispositioned 10: _________________________ _ 

(S) --------- Pay Nu. ___ _ Dale: -----

(1:) 
----------

Pay No. ___ _ Dale: _____ _ 

_____ Sludge is non-hazardous solid waste. 

Sludge is characleristic hazardous waSle. 

Sludge D isposit ioned for Disposal 10 : ________________________________ _ 

(S) Pay No. ___ _ Date: 
-'-----

(El ____ _ Pay No. Dale: ----- ------
• 14 
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